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The objective of these requfrements fs to set forth the geotechnfcal 
criteria and procedures of the U.S. Army Toxfc and Hazardous Materials Agency 
(USATHAMA). These requirements are used fn technfcal support of the 
Contracting Offfcer for geotechnfcal exploration and reporting. The 
applfcation of geotechnol ogy to envfronmental programs should begin with 
broject conception. The Geotechnfcal Requirements join this applfcatfon 
durfng the design of the field program, after the initial magnitude of the 

study has been determined and tentative well sftes selected. The application 
of these requirements is intended to provtde acceptable technical data and 
tracking procedures to accurately obtain, describe, and evaluate 
representative samples of the subsurface environment in terms of geology, 
hydrology, and groundwater chemistry. 
with site-operational 

This sample-specific data can be merged 

potential of the site. 
knowledge to characterize and apprafse the contaminant 

I i 
. d II. GENERAL POLICY. 

a a. - _ -- -- - .  

,-shall be a part of and attached to A. Tne Geotechnfcal Requfr@itents 
each Request for Proposal or Quotation CRFP/RFQ) involving subsurface 
exploration and resulting contracts and/or task orders. A verbatim copy of 
these Requirements, edified by only the initfal contract or task order and 
subsequent zLmendments, shall be made part'of and .attached to the contractor's 
Technical Plan (or equfvalent docrnaent). . . 

b"i 
! ; ‘ ,  l c 

8. The Geotechnical Requirementswere wrftten as a generalized 
document. App>fcatfon to a specific contract or task is likely to generate 
obvCous or subtle confl icti. When cortfl fcts exfst between the Geotechnfcal 
Requirements and specfffc contractual documents; Le., the RPPm 
contract, task order, or contractual amendments, the latest contr$tual 
docents shall take precedence.. . . 

C. Technically, the Contracting Offfcer fs the only Governmental agent 
who has the authorityto change a given contract. Some adminfstratfve aspects 
of this authorfty are usually delegated in writfng to certafn USATHANA 
personnel serving as Contracting Offfcer's Representatives (COR). These 
aspects fnclude the approval for use of specffied items; e.g., the drfllfng 

. water, granular filter pack, 
Cieotechnfcal Requirements. 

bentonfte, etc.., as dfscussed In the 

‘e,. USATHAWs approval of these Items is performed 
through and under the authority of the Contractfng Officer. Therefore, 
contractor's requests for approval of, varfance from, or notification of 

the 

probluss with the.technfcal ftemt wfthfnthese Geotechnical Requirements 
shall be directly sent frun the contractor to the US- responstbfe for 
that contract or task. 

0. Any deviation from the contract shall be requested of and approved 
1 ' by the Contracting Officer. Devfatfons approved for a given contract or task 

shall not be applicable to any other contract or task unless specffied in the 
approval. / i . . 

‘E. These requirements will be updated as required incorporating new 
technology, experience, and policy. 



III. SPECSFfC ELEMENTS. 

A. Drilling Operations. r 

1. Drilling Methods. 

a. The object of drilling method selection is to use that 
technique which: 

kontaminkion. 
(1) Minimizes subsurface contamination or cross 

(2) Provides'representatfve data. 

(3) Mfnfmizes drilling costs. 

b. TO thjs end, the following drflling methods .are typically used: 6- 

(1) Hollow-stem augers. 
, 

Mater/mud rotary. 
I- (21 

(3) 

(4) 

Cable tool/chum drill. 

Afr rotary. 
c 

IF- 
C. Of these, afr rotary is the least desfrable and is further 

discussed fn section 1If.A.Z. Other methods, lfke reverse circulation, may 
have applfcabflfty in certain cases. 
drfllfng method shalt be suggested 

Unless specified in the RFPIRFQ, the 
and described by the contractor fn his 

RFFlRFQ response and/or technical plan, for the Contracting Officer's 
consideration and approvat. . 

2. Air Rotary. . 

a. "Aft systems, including bottled gas, shall not be used for 
drflling, well installation, well development; presample purging, or sampling 

'unless specffied in the statement of work. However, when alternative bids or 
proposals are allowed, the contractor w present as part of the bid/ 
package an alternative using an aft system(s) for a given operatfon(s P 

roposal 

contractor's ‘alternative shall include': . 
. The 

(1) Situation. 

(2) Recwndation. 

analyses. 
(3) The effect of usage upon groundwater and soil chemical 1 

appropriate. 
(4) Alternatives with cost savings or increases, as 

b. The above item shall be quantified, costed (in the 
appropriate section of the bid/proposal package), and shall fncorporate.the 

2 . 

-s-a , . . . -  ..~__ _. L . - - _ -  -  



IfI.A.2.b. 
.,yy ,,“,: I / : --a. ‘.’ ? ,.,. “:p~‘$~.>; i”.,>,i 3. > 

fl appropriate criteria discussed.in paragraph III.A.2.c. below. Consideratfon 
and a recommendation by USATHAMA will be made during the course of 

(7 
bid/proposal evaluation, prior to contract award. 

.i // L ;~ 

.; c. In general, air sys&n plans shall: 

(1) Specify the type of air compressor and lubricating oil 
and require a pint sample of each oil be retained by the contractor, along 

‘with a record of oil loss (on the boring log), for evaluation in the event of' 
future problems. 
completion. 

ne oil sample(s) may be disposed of upon contract/task 

f ,/. 
.(2) Require an air line oil ftlter and that the filter be 

: i 
changed per manufacturer's recommendation during operation with a record kept 

L ; (on the boring log) of thfs mafntenance. 
if oil is visibly detected in the filtered 

More frequent changes shall be made 
afr. 

(3) Prohibit the use of any additive except approved water 
‘(~1I.A.lO.b.) for dust control and cuttings removal. 

~ (4) Detail th e use of any downhole h-r/bit with emphasis 
upon those procedures to be taken to preclude resfdual groundwater sample 

: contamination caused by the lubrication of the downhole equipment. 

1 d. Air usage shall be fully described in the log or associated 
g&t&h&al report to Qtclude equipment descttption(s), manufacturer(s) 
model (s) , air pressures used, frequency of oil filter change, and eval uaiions 
of the system performance, both desfgn and actual. 

r! 
3. Recirculation fanks'atid Sumps. 

"n j suggested for mud/water rotary operations and similar requirements. 
Portable recfrculation ;;;k:s;re 

. 'of dug sumps/pits (lfned or unlined].is expressly prohibited. 

F 
i '9 4.’ Site Geologist. A geol ogtst shall be present and responsible at 
t; each-operating drill rfg for the logging of samples, monitoring of drilling 

operations, recordtng of water losses/gains and groundwater data, preparing 

If" 
the boring logs and well diagrams, and recording the well fnstallatfon 

, procedures of that rig. 
i : 

Each geologist shall be responstble for only one 4.. operattng rig. Each geologist shall have onsite sufficient tools and 

jr? 
professional equipment in operable condition to sfficiently perform his/her 

jq . 
duties as out1 Wd in these Geotechnical Requirements and other contractual 
documents. 
minimum: 

Items in the possession of each geologist shalt include, as a 
a copy of the geotechnical portion of the statement of work, the 

USATHAMA-approved Techntcal Plan (or equivalent) which Incorporates these 
. Geotechnical Requirements, the approved Safety Plan (approved after contract 

7 award), a 10X (minimum) hand lens, and a weighted (WWI steel or iron) 

fr 
tape(s), long enough to measure the deepest well within the contract, heavy 

I.! 
-enough to reach that depth, and small enough to readily fit within the annutus 

r- 
between the well and drill casing. Each geologist shall also have onsite a 

& water level measuring device,.preferably electrical. 
/ 
J . i ., :. 5. Permits, Rights-of-Entry, and Licenses. The contractor shall be 

kL  ̂
responsible for securing and complying with any and all boring or well 
drilling pennits and/or procedures required by state or tocal authorities and 

; I 
F 
e 

3 



III.A.5. 

for determining and complytng with any and all state or local regulations with 
regard to the submission of well logs, samples, etc. Submission of these 
items to state or local authorities shall be courdinated through USATHAMA. 
The contractor shall telephonically notffy USATHMA immediately in the event 
of any apparent discrepancy between contractual and state or local 
requirements. Notification shall include the nature of the discrepancy; the 
name, agency, and telephone number of the person noting the discrepancy; and 
the current status. Any rights-of-entry (for off-post drilling) will be 
obtained for and suppl ied'to the contractor by the Contracting Officer. The 
contractor shall ensure that all drilling of boreholes, well installation, and 
topographic surveying is accomplished by companies appropriately licensed in 
the project State. A copy of each current license (denoting expiration date) 
shall be provided in the contractor's Technical Plan. If the project State 
does not require a licensed driller for this project, then a statement to that 
effect shall be included in the technical plan. 

6. Drilling Safety and Underground Utility Detection. The 
contractor shall be responsible for determining and complyjng wfth any and all 
(to include host installation) regulations, requirements, and permits with 
regard to drill fng safety and underground utility detection. The contractor 
shall include a discussion of his actions with regard to these items in his 
proposal and Safety Plan (also see III.A.l2.b., III.AJ2.d.;and 111.6.). 

7. 'Lubricants. Only petroleum jelly, teflon tape, lithium grease, 
or vegetable-based lubricants shall be used on the threads of downhole 
drilling equipment. Additives containing lead or copper shall not be used. 
Any hydraulic or other fluids in the drilling rig, pumps, or other field 
equipment/vehicles shall NOT contain any polychlorinated biphenyls (PCBs). 

8. Surface Runoff.~ Surface runoff; e.g., precipitation, wasted or . 
spflled drilling fluid, and miscellaneous spills and leaks, shall not enter 
any boring or well either during or after drilling/well construction. To help 
preclude this, the use of starter casing, recirculation tanks, berms about the 
borehole, and surficial bentonite packs, as appropriate; are suggested. 

9. Antifreeze. If antffreeze fs added to any pump, hose, etc., in 
an area fn contact with drillfng fluid, this antifreeze shall be completely 
purged prfor to the equipment's use in drfllfng, mud mixing, or any other part 
of.the overall drflling operation. Only antffreete without rust inhibitors 
and/or seal ants shall be used. The contractor ‘fhall note on the boring log 
the dates, reasons, quantfties, and brand names of antifreeze per above. 

IO. Materials." 

a. Beutonite is the-only 'drilling flujd additive allowed. . - - No 
organic additives shall be used. Exception is usually made for some hfgh 
yield bentonites to which the manufacturer has added a small quantity of 
.polymer. The use of any bentonite slust be approved by the Contracting Officer 
prior to the arrival onsite of the drilling equipment (rigs). This includes 
bentonites (powders, pellets, etc.) intended for drilling mud, grout, seals, 
etc. The following data, Iff.A.l0.a.(l)-(5). shall be submitted in writing 
(see Figure I) through USATHAMA to the Contracting Officer as part of the 
approval request. Allow six working days from the time of receipt by USATHAMA 
for request evaluation and recoendation. 
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(3) Hanufacturer's address and telephone number(s). 

(4) Product description(s) from package 
label(s)/manufacturer's brochure(s). 

(5) Intended use(s) for this product. 

:P l 

b. Water. 

[j - . (1) The source of any water to be used in drfllfng *' 
grouting, sealing, filter placement, well installation, or equipment 4ashfng 

Fs * 'equtpnent onsfte 
i. i 

,must be approved by the Contractfng Officer prfot to arrival of the drilling 
4 . _I Parameters for approval include: 

(a) A deep aquifer origin (fdeally, greater than 200 
,feet below ground surface). . 

‘sources. 
(b) Nzll.head upgradtent of potenttat contqminant. 

,,. \ ,, 
. . -. 

(c) Free of survey-related contamfnants by virtue of 
pretesting (samplfng and analysis) by the contractor usfng a laboratory 
certified by or in the process of being certified by USATHAMA for those 
contaminants. Pretesting shall be conducted on duplicate samples, each 
analyz+ -at,a dffferent $he, using separate lots.' 

,, ._ 
,., ~'.. j, 

(d 1 he watizr to be non-treated and non-f il tered. 

!) The tap to have &hour per day, 7-day per week 
king sufffcfent to allow the fillfng of a 500 gallon tank in 

ICSJ WU~ LU q lnutes. 

(f) The use of only one designated tap for access. 

,,,..*,-A -I ~~~ -.- (g! PerWf! Fstjng of-the approved water source may be 
plfng equigment after well 

cton Of these requirclnents fs Provided in the 

~quir89 unen me water Is usw w clean the tam 
fnstallatfon. A detalled discus! l - -- 

*r’ l 

USATHANA goality Assurance Prooram. . - ~.. _.. 

4 /‘, 
‘+.1:“*~.(31 

.~ .i.. “‘... ,..& I ” .  I  

‘_ 

-9 

i - DPSSfbk. 

: : , ;  . :  

) , , . ,  ,’ 

:  

.j_.,_ 

(4) * If a suitable source exists onsfte the contractor 
shall be directed to that source. If no onsfte water is ivailable the 
contractor shall 1 ocate a potential source and sulmft the followjni data, 
IIf.A.lO.b.(4)(a)~(h~, in writing to USATHAMA (see Figure 2) for the 
Contracting Officer's approval prior to the arrival of any drill fng equipment 
onsite. Allow three calendar weeks from-the tjme of recefpt by USATHAWLfor 
request evaluation and recoaxnendatfon. 

i 4 .  

i: 

S N*.d 

. 
-. .- - I ---.-.-..,I ,_ _ 
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III.A.lC.b.(l) . 

(a) Owner/address/telephone number. 

(b) Location of tap/address. 

(c) Type of source (well, pond, river, etc.). If a 
well, specify static water level (depth), date measured, well depth, and 
aquifer description. 

(d) Type of treatment and filtration prior to tap 
(chlorination, fluoridation, softening, etc.). . 

(e) Time of access (24.hours per day, 5-days per week, 
etc.). 

(f) Cost per gallon charged by Owner/Operator. 

(9) Results and dates of all available chemical 
analyses over past two years. Include the'nane(s) and address(s) of the 
analytical laboratory(s) 

(h) Results and date(s) of duplicate chemical analysis 
(see III.A.t0.b.(l)(c)) for project contaminants by a laboratory certified by 
or in the process of being certified by USATHAHA for those contamtnants. 

(5) fhe contractor has the responsfbflfty to procure, 
transport, and store the water required for proji!ct negds in a manner to avoid 
the chemical contamination or degradatfon of the water once obtained. The 
contractor is also responsible for any heating, thermal insulatton, or 
agitation of the water to maintain the water as a fluid for fts intended uses. 

(6) The contractor shall enter the chemfcal and 
geotechnical data for the approved water source into the Data Management 
System. 

c. Grout. 

(1) Haterfals. Grout, when used in monitor well 
construction or well abandonment, shall be composed by weight of 20 parts 
cement (Portland cement, type If or V) up to I part bentonfte with a maximum 
of 8 gallons of approved water per 9J pound bag of cement. Nefther addftives 
nor borehole cuttings shall be mixed.wfth the grout. Bentonfte shall be added 
after the required amount of cement is mixed with water. 

(2) Equipment. All grout materials shall be combined in an 
above-ground rigid container or mixer and mechanfcally (not mfnually) blended 
onsfte to produce a thick, lump-free mixture throughout the mixing vessel. 
The mixed grout shall be recirculated through the grout pump prior to 
placement. Grout-shall be placed using a grout pump and tremie. The grout 
pump for recirculation and placement shall be a commercfal1.y available product 
specifically manufactured to pump cement grouts. The tremle pipe shall be of 
rigid, not flexible, construction. Drill rods, rigid polyvinyl chloride (PVC) 
or metal pipes are acceptable tremfes. Hosei and fl-exfble PVC are 
unacceptable. Grout placement, via gravity and the grout head, using an 
elevated grout tank is expressly prohibited. 

6 
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k3 
11-3 III.A.1O.c 
. l.,i 

(3) Grout shall be Dlaced fn the q anitar UOT~C It Fnllnue. 

K *- c. 
(a) hen ‘d ben‘tonite seal is used as shown in Figures 

- vr v. 
_“ . . ,,j L 

( f ) Prior to exposing any portfon of the borehol e 
above the seal by the removal of any drill casing (to include hollow-stem 
augers), the annulus between the well casing and drill casing shall be filled 
with grout. 

. 
(ii) ne grou't shall be placed from within a 

rigid trernie pipe, located just over the top of the seal. 
I . '. 

(iii) The grout shall' be pumped through this pipe 
to the bottom of the open annulus until undiluted grout flows from the annulus 
at ground surface, forming a continuous grout column frola the seal to ground 
surface. 
pack. 

The grout shall not penetrate the well screen or granular filter 
Disturbance of the bentoniteseal should be minimal. 

(iv) fhe drill casing shall then be removed and 
moregrout ianediately added to compensate for rettl-nt. 

1"' ,' ;- " .'. x- ', 
(v) If drift casing (to include hollow-stem 

auger) was not used, proceed with grouting to ground'surface in one, 
continuous operation. :,. , . :, : ~, 2 : ;. . ,. 

,, 1 "': 
[vi) After 24 hours, the contractor shall check 

the site for grout settleieent and that day add more grout to fill 'any 
settl event depression. 

., 

remains at ground surface. 
(vii) kepeat thfs procesi until firm grout 

(viii) Incremental quantities of grout added in 
this manner shall be recorded as added and the data submitted to the 
Contracting Officer through USATWA on the yelldiagram (or addendrw). 

fb) Uhen no bentonfte seal fs used (unusual occurrence' 
requiring specific Contracting Officer approval): 

(I) The contractor shall I&X, place mnitor, and 
report grout usage as described above: fII.A.lO.c.(11 to (3)(a)fviii), but 
position the rigid tre#e pipe just above the granular fflter pack. 

.(ff) Place the grout so as to avoid grout 
penetration into the underlying granular filter pack and screen. 

(4) If fieldxonditions pemit, the contractor taay 

' 
', incrementally place grout and remove drill casing so as to constantly maintain 

'. -' 10 feet of grout (minimally) wfthin the casing yet to be removed from the 
ground. Using this method requires at least 20 feet of grout to be within the 

. casfng before reinoving 10 feet of casing., 

. 



I1I.A.tO.c. 

(5) .For grout placement 
DRY hole, the grout may be poured.in place 

at depths less than ten feet fn a 
from ground surface. 

d. Granular Filter Pack. For this discussion, 

Mell Screens Casings, atid Ffttfngs. For a 
these material:: see section IiI.C.,& 

refer to section -1 

discussion of d 

f. Well Caps and CenWalirers. These items are discussed in 
sectfons fff.C.3. and 4, respectively. 

section I1I.C.K 
Yell Protection. Elements of wet1 protection are covered in 

h. Tracers, dyes, or other substances shait not be used or 
otherwise introduced into borings, wells, grout, backfill, groundwater, or 
surface water unless spectfically requtred by contract. 

111.C.S. 

i. Sumarite the usage of these and any other drflling/welt 
construction materials which potentially could have a bearing on subsequent 
interpretation of the analytical results. Include this sumary within the 
geotechnfcal report. An example sun&ry,is provided at Table 1. 

11. Abandonment. Abandonment is that procedure by which any boring 
or well is pemanently closed. Abandonplent procedures shall preclude any 
current or subsequent discharges from enteking the abandoned boring or well. 
and thereby temfnqte access to we subsurface environment. ',, 

a. The abandonment of any borings or wells not scheduled for 
abandonment per contract, must be approved by the Contracting Officer prior to r 
any casing removaI, seating, or backfilling. Abandonment requests shal'l be 
submitted telephonically through USATHAMA to the Contracting Officer with the 
fol1owfng data, Iff.A.ll.a.fl)-(31, plus recomendation. .At1ow four 
consecutive hours from the time of reciipt by USATMMA for request evaluation 
and decision. Frequently, resolution is made within mfnutes. Infrequent 
cfrcqnstances may preclude a four-hour yesotutfon, A wrf tten followup 
memorandum shall be submitted by the cpntractor.w!thip ffve working days of * 
the telephonic request. This docunent shat'l be forwarded through USATHAM to 
the Contracting Officer and contain fhe -following data: 

c 
(1) Designation of well/bore in question. 

12) Current status (depth, contents of hole, stratfgraphy, 
water level, etc.). 

(3) Reason for aban$onmen$.. _ I. 

' (4) Action taken, to include any replacement boring or well. 

b. Each boring or well to be abandoned shall, be sealecl. by 
grouting from the bottom of the boring/well to ground surface. This shall be 
done by placing a grout pipe to the bottom of the boring/welt (i.e., to the 
maximum depth drilled/bottom of welt screen) and pumping grout through this 



1fI.A.ll.b. 

pipe untfl unW uted grout~fl,~~~'it~,,~ei borfng/wetl at ground surface 
open or UngrOUted pOftfOfi of the annut ar space between the well casfng &j An Y 

rborehole shall be grouted in the same manner also. Grout composttion 
equipment, and placement procedures are covered fn section 1II.A.lO.c: ', .,' ..*._- .' 

site for grout?ettlement 
After-24 hours, the contractor shall check the abandoned 

filled with grout and reel&eked 24 hours later 
That day, any settlement depression shall 

Thfs process shall be 
be 

repeated untfl ffta grout remafns at ground s&face. 

sireen'and casfng in place. 
d. Nwmlly an abandonad well shall be grouted wfth the well 

However, a lack of data concemfng well 
construction or other factors may dictate the removal of the well materials 
and a partfal or total hole redrfllfng prior to sealfng the well site. 

to'in&de the'iollowfng III A 11 e.(l)-(!31, ai applicable 
.For each abandoned borin /well a record shall be prepared 

depths/heights from grouid s&face: Report all 
The original record shail be submttted to 

USATHAMA wfthfn three working days after abandonment is completed. 
. 

., '( ." 
11) Boring/wa!l~desfgnation. 
,:..,, '. 

(ff anyi; 
(2) fAcatio 

e.g ., 
n with respect to the replacement boring or well 

20 feet north and 20 feet west of Uell 14. 
,_ I" G I ; ., b, v 

pipe placed. thts 
(3) open depth urfor to groutfng and depth to whjch grout 
includes the depth of open ho1 e 

- of *the well, and the open depth In the well-borehoie 
open depth to ,the bottom 

,,r-1 ..a 

Casing left in hole by depth, composftfon, and size. 
. 

Copy of the'bqrfng log. 
\ 

Copy of construction diagram for abandoned well, 

Drflled and sampled depth prior to decfsfon to abandon 
. . 

Items left in hole by depth, discrfptian, 'and 

Descrfptfon and total quantfty of grout used fnitfally. 

Description and daily quantftfes of grout used to 
compensate for settlusent. * 

-:- i I. 

\ i 01) Dates of grouting. ' . 

measured. 
-(12) Mater or mud level (specffy) prfor to groutfng and date 

..,,, AL ,, -.*. ,. (13) Remaining casing above ground surface: height above 
.&_I ground, size, and composition. 

'P) 
f-5 .: . * 

,ki 
. 
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III.A.11. 

f. Ideally, replacement wells/borings (if any) will be offset 
at least 20 fect.from any abandoned site in a presumed up- or cross-gradient 
groundwater direction. Site-specific conditions may necessitate variation to 
this placement. 

12. Soil Samples. 

a. Unless otherwise specified in the contract, fntact soil 
samples for physical-descriptions, retention, and potential physical analyses 
shall be taken and retained ev$ry five feet or at each -jot change of 
material, whichever occurs first. The-contractor may propose an alternate 
sampling frequency in his technical plan. These samples shall be 
representative of their host environment and are to be obtained wfth driven 
(e.g., split spoon1, pushed (e.g., thin wall), or rotary (e.g., Denison) type 
samplers. Auger flight or wash samples will not satisfy this requirement. 

b. At the detection of any unusual odors off the auger turnings 
or intact samples,'drflling shall cease for an evaluation of their nature and 
crew safety. After the field crew completes this evaluation and implements 
any appropriate safety precautions, drilling shall resume. If the odors are 
judged by the ffeld crew to be~cqn~-~nant-related, rintact samples shall be j * 0” ./ ̂  ., 1, . 
continuously taken until the odors areaolonger detected in the samples. At 
that time, normal sampling shall restm& Specific procedures shall be 
detailed in the contr,actot's proposal and Safety Plan. 

ci *:Representative soil'bamples from each sampler shall 
placed in ha1 f- or one-pint glass jars 'cloth air-tight, screw-type lids 

be 

(canning jars). These jars shall be stored in individual compartments in 
cardboard boxes. A single box shall not contain more than 24 one-pint jars or ' 
48 half-pint jars. For thin wall (Shelby) sasiples, retain a sample from each 
tube as described above. The remaining porti.on may be wasted or sealed in the 
tube, as per testing requirements. Minimum information on each sample 
container shall include the boring and sample number. No geotechnical data 
shall appear on the container that is n&specified on the boring log. Jars 
and tubes shall %e kept from freezing. 

d. Whysical:soiT testing tiall be conducted on ten (10) -to 
tweniy. (20) Percent of the so31 maples using procedures and equipment 
described in the current U.S. Arnly Corps of Engineers Uanual, EM 1110-2-1906: 

or current Annual Book of ASTH Standards, American 
teriats, Part 19. Tested samples shall be j 

representative of the range and frequency of soil types encountered. In 
addition, they shall be obtained from borings that cover the geographic and 
geologic range within the study area of the host Amy installation. The 
contractor shall select the particular samples. Tests shall include Atterberg 
Limits, sieve grain size distribution, and assignment of Unified Soil 
Classification System symbols. Laboratory and.surnmary sheets shall be 
submitted to the COR within ten working days of final test completion. The 
contractor shall address any contaminant-related safety precautions for the 
physical analysis of these samples in his ptoposal and Safety Plan. 

e. Soil samples for chemical analysis taken from borings shall 
be obtained in a manner to provide intact specimens; using a split spoon or 

n 

.-‘ : 
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solid barrel' sampler, Denrson sampler, etc. These samples shall be extracted 
from their host environment in as near an intact, undisturbed condition as 
technically practical. Once at the surface, the sampler shall be opened, sample 

1 i 
.' -extract&d, peeled, and bottled fn as short a:tfme as possible. 'Peeling' fs a- 

. process whereby that portion of the sample which was in direct contact with the 
sampler, as well as the ends of the sample, are removed and discarded. Samples 

r 
for volatile analysis shall be peeled, bottled,. and capped within fiftten'(l5) 

; I 
lseconds rrom the time of opening the sampler. Additional acquisition, 

. preservation, and handling criteria for the chemical analysis of soils are found 

. ; 
fn the current Qualfty Assurance Promam. . 

: 
. . f. All soft samples, except those for physical and/or chemical 

analysis and reference shall rem&In onsite, neatly stored at a USATHAMA- . 

fy 
/4 designated location. The dfsposftfon of these samples will be arranged between 

USATHJMA and the host fnstallatfon. 

13. Rock Core. 
coring. lhfs method, 

The preferred method of drilling bedrock Is through 
usfng ,a diamond or carbfde studded bit, produces a 

* generally intact sample of the bedrock lfthology, structure, and physical 
condftion. The use.of a gear-bit, trfcone, etc., to penetrate bedrock should 
only be considered for the confirmatf.on of the 'top of rock" (where penetratfon 
is limfted to a few feet), the enlargement of a previously cored hole, or the 
drilling of highly fractured fntervals. 

bd 
._ . a. The coring of bedrock or any fitva stratigraphic unit shall be 

conducted fn a manner to obtain at least 90¶ 

f 

character of the bedrock; i.e., 
L fntact recovery. The physical 

fractures, poor cementation, weathering, or 
solution cavftfes, may lessen the dtsfred recovery, even wfth the best of 

' i ' drillers and equipment. 

b. Uhfle drilling in bedrock, and especfally while corfng, 
drilling fluid pressures shall be adjusted to mfnimfte drilling fluid losses and 

_ hydraulic fracturing. . 

Rock cores shall be stored fn covered wooden boxes iu such a 
manneras to*pr%erve thefr relative posftfcm by depth. Intervals of lost core 
shall be noted fn the core sequence with annotated wooden blocks. Boxes shall 

- be marked inside and out to provide boring number, cored fnterval, and box 
number in cases of multiple boxes. the weight of each fully loaded box shall 
not exceed 75 pounds. No geotechnfcal ddta shall appear on or within the box 
that Is not specfffed on the boring log. AS a mlnfmm, the estimated number of 

-7% . boxes required for each boring shall&! on hand prfor to coring that site. 

d. The core wfthfn each completed box shall be photographed 
after the core surface has been cleaned/peeled and.wetted. Photos shall be 
taken usfng color film (JSA as approprfate), 35ma camera, 55au1 (minfmum) lens, 
light meter, with one box per frame. Each photo shall be in sharp focus and 
contain both a legfble scale In feet and tenths of feet (or centimeters) and a 
USAtHAMA-supplied photographic color chart for color comparison. The core shall 
be oriented so that the top of the core is at the top of the photo. One set of 
3 x 5 inch glossy color prints plus all negatives shall be sent to USATHAM via 
registered mafl wfthfn 2 weeks of the last corfng. Each photo shall be 
annotated on the back as to the bore/well desfgnation, box number, and cored 

; 
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III .A.1 3.d. 

depths denoted in the photograph. The photos shall be used to,enhance the 
interpretation of core sketches and corresponding narratfve descrfptfons. 

r"?,_ 
e. All rock core, except that for analysis and reference, shall 

'remain onsite, neatly sto&d at a USATHAM-designated location. The disposition 
of these samples will be arranged between USATHAM and the host installation. 

14. Drilling in Contamfnated Areas. Many borings and wells are 
drilled in areas that are clean relative to the deeper horfrons of interest. 
Hoever, .circumstances do arise which require drtlling where the overlying soils 
or shallow aquifer may be contaminated relative to the,pnderlying environment. 
This situation requires the placement of, at least, double casing: an wter 
permanent (or temporary) cashing sealed in place and cleaned of all previous 
drill fluids prior to proceeding into the deeper, "cleaner" environment. These 
situations shall be addressed by the contractor on a case-by-case basis in the 
technical plan. 

15. Equjpment Cleaning. The steam cleanfng of all drilling equipment 
to include rigs, water tanks (inside and out), augers, drill casings, rods, 
samplers, tools, recirculation tanks, etc., shall be done prior to project site 
(installation) arrival followed by onsite steam cleaning wtth approved water 
(1II.A.lO.b.) upon site atrIval .and between boring/well sites. Prior to use' 
onsite, all casings, augers, recirculation and water tanks, etc., shall be 
devoid both inside and out of any asphalt'ic, bWminous, or other encrusting or 
coating materials, grease, grout, soil, etc. Paint, applied by the equipment 
mnufacturer, need not be removed from drjlling equipment. lo the extent 
practical, all cleaning shall be performed in an area that is remote from and 
surficlally cross- or downgradient from any sfte to be sampled. 

16. Work Area Restoration, Disposal of Dorehole Cuttings and Well 
Yater. All work areas around the wells and/or borings installed as part of this 
contract shall be restored to a physical'cond~tion equivalent to that of 

. preinstallation. This includes cutt?ngs removal or spreading and rut removal. 
Borehole cuttings, drilling fluids, and water removed from a well during 
installation, development, aquifer testing, and presample purging shall be 
disposed of in a manner approved by the Contracting Officer and the host 
installation. The contractor shall suggest a disposal procedure and location(s) 
as part of his technical plan. 

17. Physical Security. 

- : 

On Post: Uhile physical security measures are present on most 
Anny propertie:' the contractor has the ultimate responsibility for securing his 
own equipment. 'The contractor shall address any special needs to the onsite 
installation personnel and include these items in his technical plan. 

b. Off Post: For any operations off post, the contractor is 
totally responsible for hfs own physical security. - . 

B. 4borehole logging. Each boring log shall fully describe the subsurface .' 
, environment and the procedures used to gain that description. 

1. Format. the format of'the boring log shall be determined by the - 
contractor. A suggested format is presented in Figure 4. 

. 
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2. 4bmittal. Each ori 
from the field to the Contracting d 

fnal borfng log shall 
fffder's'desfgnated 

br -!hmf+**R ~(=-+lu ------ ---- 

:workfng days after the boring fs completed. 
offfce wfthfn t&e;--" 

In those cases where-a monftor we1 
or other fnstrument is to be fnserted into the borfng, both the log for that 
boring and the installation diagram must be submitted within three workfng days 
after the fnstrument is installed. 

1 

T 

3. Originals. Only-the orfginal borfng log (and dfagram) shall be 
: . . 

submitted from the field to fulffll the above requirement. ; Carbon, typed,.or 
” d Bteproduced copics,shal1 not suffice. 

. 
i. Time of Recording. togs shall be recorded directly In the 

Wthout transcribing from a .field book or other docur#nt. This technique 
field 

reduces offsfte work hours for the geologist, lessens the chance for errors of 
manual copying, and allows the completed document to be,field-reviewed closer to 
the time of drflling. 

5.: Routine Entries. 
contractor and uniquely requfred 

In addition to the data desired 'by the 
by contract, the following information shall be 

routinely entered on the boring log or attached to the log: 

(tenths or in& 
Depthslhefghts shall be recorded fn feet and fractions Hereof 

. Wrfc naeasurements are acceptableIf typically used by the 
geologist. The DMS does not accept entries in inches. 

b. Soft classfffcatfons shall be fn accordance wfth the Uniffed 
Soft Classfffcatfon System lequfvalent to ASTM D 2467-69). . 

c. Soil clastificat~ons shall be ptiepared in the ffeld at the 
time of sampling by the geologist and are subject to change based upon 

. laboratory tests and/or subsequent revfew. The mere difference between ' 
laboratory and field classiffcation fp not sufficient to change the field 
classification. Addftional factors to consider before changing a field 
determination include the expertise of the field geologfst and laboratory 
personnel, representative character of the tested sastple, labeling errors etc 
Any changes aade after this consideration shall be discussed and fncorporkf in 
the project report(s). The contractor shall also initiate any subsequent 
corrections to the Data Hanagcmcnt System. 

d. EaEhsoil sample taken (see III.A.12.) shall be fully 
described on the log. 
followfng parameters: 

The descrfptions of fntact samples shall include the 
,,,. i 

PARNiETER EXAMPLE 

Classfficatfon Sandy Clay 

Unfffed Soft Classification Symbol CL . 

Secondary Components and Estimated Sand: 25% 
Percentages (Pine sand SZ, 

Coarse sand 2oz) 

Color (using Hunsell Soil or Geological Gray:. 7.5 YR 5.0 (Hunsell) 
,, ,_.I,". ,*.' ,9 i: ._,/ , ...i,,~ /,-+-,a i. z ,' 1,. '. , I, -,,. 
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Society of &mica (GSA) Rock 
Color Chart), give both narrative 
and numerical description and note 
which chart used. 

Plasticity 

Consistency (cohesive soil) 

Density (non-cohesive soil) 

Moisture Content. Use relative term. 
Do not express as a percentage unleis 
a value has been measured. 

'Texture/Fabric/Bedding and Orfentation 

Grain Angularity 
. 

Depositional fnvfronment and formatfon, 
if named . 

Low Plasticity 

Stiff 

LoOte* 

Dry, mist, wet, etc. 

Wo apparent bedding: 
numerous vertical, iron- 
stained, tight fractures 

Rounded' 

61gact;tl, Twin Cities 

c. In the field, vfsual nrra#rfc estfa!ates shall be laa$e of" 
secondary soil constituents; e.g., %flty sand with 20 prcc fftes or 
gravel wfth 40 percent sand.' If such tee as %kce, several, 

zandy 

ec., are used, theft quantitative meanfng Is to be deffned. on'cach log or 
within a general 4egend. 

l 

.I, 

f. When used to supplement other san!plfng techniques, disturbed 
samples; e.g., wash samples, cuttings, and auger flight samples, shall be 
descrfbed in terms of the aeproprfate soil/rock parameters to the extent 
Practical. gClassffication ,shall~ be"ainfmp,!,ly described for these samples, 
along with a description of drfll action an@ water losses/gains for the 
corresponding depth. 

. 
g. Rock core shall be vjsually described for the following 

parameters: 

PARAMETER EXAMPLE 

Classificatfon 

Lfthologfc Characteristics 

Limestone, Sandstone, 6ranite 

Shaly, Calcareous, 
Sfliceous, Hicaceous 

Bedding/Banding Characteristics Laminated, Thin bedded, 
Massive, Cross bedded, 
Foliated 

Color (using Munsell Soil or 6SA Rock 
Color Chart), give both narrative and 
numerical descrfptfon and note which 
chart was used. 

Mod. brown: 5 YR 314 GSA 

m . 
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Hardness Soft, Very hard 

Degree of 

Texture 

CementatOon Poorly cemented, Well cemen 

Dense, Fine-, Hedium-, 
Coarse-grafned, Glassy, 
Porphyrftfc, Crystalline 

Horizontal beding, Dipping 
beds at 30 , Highly 

'+ fractured, Open vgrtical 
joints, Healed 30 faults 

Structure and Orientation 

/ 
.  .  , I  _“ .  , g 

fractu+es. Slfckens ides-at 

Degree o* 
- -- 
F Ueatherfng 

Solution or V&d Conditions 

45", Ffssile 

Unweathered, 
. Badly weathered 

. 

Solid, Cavernous, Vuggy ' 

If-! 
with partial fnfflling by 

I 
% j: 

clay 

Primary and Secondary ' 
Iri Permeability, include 

low primary: Well cemented 

e 

High secondary: Several 
1.:,;.- ,estimates and ratfonale 
.j .i, I, ., .. ‘_ ., '_I .,.'. 1 *-- /. ,), , open joints 

Lost Core, interval and 
r reason for loss 

80~52'. nonceswted ssndjtone 
P likely 

:q.: ., 

h. For rock core, provide a scaled graphic sketch of the core on 

f"i or wfth the log denoting by depth the' location, 
ki : J or coring-fnduced) of all core breaks. 

orientation,-'and nature (natural 
Note also the intervals by depth of all 

lost core and hydrologically significant detafls. This sketch shall be prepared 
. 

/i-i 

at the tfme of core logging, concurrent wfth drill fng: 
. . : J.,K _,.I, '..' 

I " 1. &cord the brand &me and amount of any bentonite used for 
6 
17 \ 1 

each borfng along with the rea.son for and start (by depth) of this use. 

. ) ?' j. the drilling cqufpaent usedxhall be generally descrfbed 

k 
-efther on each log or In a general legend. Record such information as rod 

i 
sfze, bit type, pump type, rig manufacturer and Wet. 

i ,, ..: ..?‘, i*. I <>A' -. ,, ,._ 
j . ._. " 

i 
; 
ik 

k. Each log shall record the drill fng sequence; e.g.: 

i i 
t * 

(1) Opened hole wfth 8' auger to 9'. 

5 

s 
(2) Set 8" casing to 10'. 

Ii: ,- I (3) Cleaned out and advanced hole with 8" roller bit to 15’ 
&. (clean water, no water loss). 

fi 

k, (4) Drove standard sampler to 16.5'. 

:n. 
1, ! --;:;, '_ . ' ; (. y I . $ r ...-: ', 15 

L 
. 

f? 

FM- _ . .  

:  ? 
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(5) Advanced wfth 8" roller bit to 30', 25 gallon water loss 

(6) Drove standard sampler to 31.5'. 
A_! 

(7) Hole heaved to 20'. I 

(8) Mixed 25 pounds of ABC bentonite in 100 gallons of water 
for hole stabilization and advanced with 8" roller bit to 45', etc. 

1 

1. 
e.g., hate squeezing, recurring problems at a particular depth sudden too7 

Record all special problems and their resolution on the log; 

drops, excessive grout takes, drilling fluid losses, unrecoverk tools in hole, 
1 ost casings, etc. 

c _ 

m. The dates for the start and completion of borings shall 
recorded on the log along with notation by depth for drill crew shifts and 

be 

individual. days. 
l 

individual lit&logies shall be noted on the log by depth 
Each sequential boundary between the various soils and 

When depths are 
estimated, the estimated range shall be noted along the biundary. 

L 

c 

along with 
o. The depth of first encountered free tiat'er shall be indicated - 

the method of determination; 
after drilling to 40.0';" 

e.g., '37.6' from direct measurement 
or ‘40.2’ from direct measurement in 60' hole when 

boring left overnight, hole dry at end of previous shift;" or "25.0' based on 
8 

saturated soil sample while sampling N-26'." 
. 

Allow the first encountered water 
to partially stabilize (5 to 10 minutes) and record this secondary level and 
time between measurements before proceeding. 
water level(s) found below the first.' 

Also describe any other distinct a - 

p* The estimated interval by depth for each sample taken 
classified, and/or retained shall be-noted on the log. For each driven'(split 
spoon), thin wall (shetby), and cored sample, record the length of sampled 
tnterval and length of sample recovery. Record the sampler type and sfze 
(diameter and length). 

q. Record the blow counts, hanrmer weight, and length of hammer 
,fall for driven samplers. 
was pushed or driven. 

For thin wall samplers, indicate whether the sampler 
Blow counts shall be recorded in half foot increments 

, 

when standard (1 3/8" ID by 2" 00) samplets are used. For penetration less than 
a half foot, annotate the count with the distance over which the count was taken. 

r. Uhen drilling fluid is used, quantitatively record fluid 
losses and/or gains and the interval over which they occur. Adjust fluid losses 
for spillage and intentional wasting (e.g., recfrculatfon tank cleaning) to 

8 

more accurately estimate the amount of flufd lost to the subsurface environment, 

drilling operaiions. 
Record the pumping pressures typically used during all rotary 

a. . 

t. Note the total depth of drilling or sampling, whichever is 
deeper, on the log. 

. 

. 
._^. . 



/ &a . Record significant Color Changes in the drilling fluid return, 
even when intact SOfl Samples Or rock COmiWbeing obtained. Include the 

,,,,,:~~..cp!,oy.~ch;?nge (from and to)# depth at whfch change occurred, and a 1 ithologic 

i., II , 
descrrptton of the cutttngs before and after the change. I 

V. Special abbreviations used on a .log and/or well diagram shall 
be defined either in the log/diagram where used, or in a general legend. 
general legend, if used, shall be forwarded to USAWWA with the first 

The 

1" 
log/diagram submittal. 

"&I 
the,last log/diagram. 

An addendum, if required, shall be sent to USAtHAMA with 
i . 

L: '1~ : .L' . 
C. Yell Installation. 

f-4 
fn the Geotechnfcal Requirements the term 

1 ,: 
"monitor ~11" is used in a generfc .sense to include observatf&wells and 
pietometers. 

1 
Observation wells dfffer from pferometers in the length of the 

open or screened section of the well and locatfon of the well seal (usually 

m f 1 
bentonite) in relation to the potentfometrfc or phreatic surface of the aquifer 

! a i ', 
being measured (see Figure 10). 

“mechanfsm through yhfch to obtafn 
Each monftor well fs Intended for use as a 

a representatfve sample of groundwater and 

!??! 

measure the potenttometrfc surface seeuby that well. The installation of 

I :; 
~.either well type is covered by these Requirements. These Requirements are also 

*w ..z -applicable to other types of hydrogeologfc instrumentation; e.g 
well points (see Ffgure IO). The crfterfa for these and other 

lysineters and 

kg '..._. 

&al 
instrumentation will be discussed In the specific RFP/RFQ contract task 
and/or amendment. 

: : the COR. 
Any questions regarding these ftems shiuld be addlressei to 

I,. , : 

hi 

f-,. 1. Begfnnfng Well Installation. 
Pd I..I ." '. ,./ ; 

a. The fnstallatfon of each monftor well shall begfn within 12 
consecutfve hours of boring completion *for holes uneased or partfally cased with 

,,+,:temporary drfll casing. Installation shall begin withfn 48 consecutive hours in 
holes fully cased wfth temporary drill casing. Once fnstallation has begun no 
breaks in the installatfon procets shall be made,untfl the we1 1 has been g&ted 
and drfll casfng removed. Antxlpated exceptions shall be requested in writing 
by the contractor to the Contracting Officer through USATHAHA for consideration 
prior to drflling. Albw three workfng days from the tfme of receipt by 
USATHAMA~for request evaluation and recowendatfon. Data to Include in thfs 
request are: 

:p 
.i (1) Yell(s) fn questfon. _, 

(2) Clrcumkances. 
_ -,1 s _I_ 

p -,* ,,,'; .(..,' 
I , 

m(a) ~RecomendLion and alternatives. 

b. In cases of unscheduled delays such as personal injury 
\ equipment breakdowns, sudden Inclement weather; or scheduled delays such'as 

borehole geophysfcs, no advance approval of delayed well fnstallation is 
needed. 

!R 
rn those cases, resume installation as soon as practical In cases 

i"] 
where a partially cased hole fnto bedrock is to be partially deveioped 

r" : well insertion (III.D.Il.), the well fnstallation shall begfn within 12 
prior to 

consecutive hours after this fnftial development. 

-- 

. 
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III.C.1. 
I 

c1 isOnCe begun,.uell ?'nStallation~shall not be Yntertupted due to - 
. the-&d of the contractor ~/dri,l,l.er'J~~~rk shiftcdarkness, Yeekend;or 

:holiday. 
. 

r? _I 

d. The contractor shall",enlsure Jhdt all materials and equipment 
for drilling and installing a given well are available and onsite prior to 
drilling that well. The contractor shall have all equipment and materials 1 

- onsite prior to drilling and installing any well if the total well drilling and 
installation effort is scheduled to take 14 consecutive days or less. 
("Consecutive days" refers 'to the'continuous combination of "working" and 
"nonworking days;" i.e., "calendar days?). For longer schedules, the 

1 

contractor shall ensure that the above materials needed for at least I4 
consecutive days of operatfon'are onsite'prior to well drilling. The balance of 
materials shall be either on order-or in transit prior to well drilling. J 

: ,' ,, " w, i* ".i'" ,, . 

2. Screens, Casings, and Fittings. 

a. Typically, only polyvinyl chloride (PVC), polytetrafluoro- 
I 

ethylene (PTFE), and/or stainless steel shall be used. All.PVC screens, 
.- 

casings, and fittings shall conform to National Sanitation Foundation (NSF) 
Standard I4 for potable water usage (or American Society for Testing and 

1 

Materials (ASTM) equivalent) and bear the appropriate rating logo. If a 
contractor uses a screen and/or casing manufacturer or supplier who removes or 
does not apply this logo, the contractor shall include in the Technical Plan a 1 - 
written statement from the manufacturer/supplier (and endorsed by the 
contractor) that the screens and/or cas'ing have been appropriately rated by 
NSF/ASl?L Specific materials will -be specified in the RFP/RFQ or proposed by I 

the contractor in his RJWRFQ response for the Contracting Officer's approval. ,- ' 
All materials shall be as chemically inert with respect to the site environment.,. , 
as technically possible and practical. . 1 

b. All well screens shall. be commercially fabricated, slotted or 
continuously wound, and have an inside diameter equal to or greater than the 
well casing. For PVC and PTfi screens, their schedule/thickness shall be the _ 
same as that of the well casing. 'Stainless steel,screens may be used with PVC 
or PTFE well casing. Wo fitting shall restrict the inside diameter of the 
joined casing and/or screen. All screens, casings, and fittings shall be new. I 

c. All well screens and'well casings shall be free of foreign 
matter (e.g., adhesive tape, labels, soil, grease, etc.) and washed with 
approved water prior to use. Pipe nomenclature stamped or stenciled directly on 
the well screen and/or blank casing within and below the bentonite seal shall be 
removed (via SANDING). Solvents shall ROT be used for marking removal. Uashed 
screens and casinqs shall be stored in plastic sheeting or kept on racks prior 

- .-_- _ . . ._ 

to insertion. I - 

d. Well screens shall be placed no more than three feet above the 
bottom of the drilled borehole. _ , 

e. All screen bottoms shall ,be securely fitted with a threaded . 
cap or plug of the same composition as the screen. This cap/plug shall be 
within 0.5' of the open portion of the screen (see Figures 5 and 6). NO 
solvents or glues shall be permitted for attachment. . n 

. . 
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f. Silt traps (ati0 Called "Cellars") shall not be used 
+ trap is a blank length Of casing attached to and below the screen A sil 

Their use 

p. 
fosters a stagnant environment which could influence analytical r&u~ts for 

;p * "' 
trace concentrations. i .,," .1 '*r"^ .. . 

g. Joints within and between the casing and screen shall be 

!cF! 

compatibly threaded. Thermally welded Joints or couplings shall not be used 

$ k : . 
This prohibition includes threaded or slip joint couplings thermally welded ;o 
casing by the manufacturer or in the field. Solvent welded joints may be used 

- 

'F,.' 

only to make casing repairs or to adjust casing height. Any glue or solvent 
usage shall be descrfbed on the log or well diagram. Durfng these repairs or 

t 1' 
adjustments which require solvent/glue usage, a clean rag should be tightly fi* 

. into the intact well casing to catch any glue spillage. This rag shall be 
attached to a strong twine for ease of rag removal and to preclude rag loss do! 
the well. 

: 
The rag and twine shall be removed upon repafr completion. 

h. Gaskets shall no.t beused on monftor wells. 

4. The top of each well installed under these Requirements shall 
be level such that the difference in elevation between the highest and lowest 

p 
part of theweT casing/riser shall be less th?n or equal to 0.02'. 

ti 3. Caps and Vents. The tops of all well' casings shall be 
telescopically capped wfth loosely ftttfng PVC, PTR, or stainless steel 
covers. These covers shall be constructed to preclude blndfng to the well 

-'. .casing due to tfghtness of fit, unclean surface, or frost and secure enough to 
- preclude debtfs and Insects froa enterfng the well. No vents shall be placed i 

these caps (or well risers/stickup). Therefore, the caps shall be loose enough 
to allow pressure equaltzation between the well and atmosphere.. . 

f.7 
4. Centralizers. Well centralizers, when used shall be of PVC, 

i 1 t d 
PTFE, or stainloss steel and attached to the casing via siainless steel 
fasteners or strapping. Centralizers shall not be attached to the well screen 

n 
or to that part of the well casing exposed to the granular filter or bentonjte 

.+ ,a seal . 
t ; I I 

b. Granular Filter Pack. 

p, 
, " ..' . 

. 
!Office; &or to drilling 

a. Ml ~ranular7flters anrstbe approved by the Contracting"." 
. A one-pint representative sample of each proposed 

f. i *. 
granular filter pack, accompanied by the data below, III.C.S.a.(l)-(6) shall b 

i 1 
submitted by the contractor to the Contracting Officer through USAd for 
consideration prior to drilling. Allow eight working hours for evaluation and 

r"" -. 
reconnnendatfon once,all of the above data are received by USATHAMA. Each sampl 

1: ; 
E, ,; 

shall be described, in writing (see Figure 3), in terms of: 

(1) Lithology. 
, 

1% \. ,(2) Grain size distribution. 

(3) Brand, name, if any. 

quarry of origin. 
(4) Source, both manufacturing company and location e 

19 
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I 
1 

I 1II.C.S.a. 

(5) Processing method; e.g., pit run, screened and unwashed, 
scteene~dnd‘washed with water from well/river/pond, etc. 9 i ,. -~ :,; _.. ',.. ',_ 

i -(6) Slot size of intended screen: >*' 
_. .A 

b. Granular filter packs shall be chemically and texturally clean 
(as seen through a 10X hand lens), inert, siliceous, and of appropriate size for 
the well screen and host environment. 

-! 

The filter pack shall' extend above the top of the screen by at 
least five fee:: unless otherwise specified inthe jtatement of work. 

i 

d. The final depth to the top of the granular filter shall be 
directly measured (via tape or rod) and recorded. Final depths are not to be 

i,estimated; as, for example, based on volumetric measurements of placed filter. 
, ii 

< 6. Bentonite Seals. 
t 

Bentonite seals shall be composed of connercially available 
pellets. Pell% seals shall be a minim&n~of' five feet thick as measured 
immediately after placement,'CIithout"allowance -for swelling. 

. . 

.b. Slurry seals shal.lbe used only as a last resort/as Men the 
seal location is too far below water to, allow' for pellet or 
containerized~bentonfte'placenienf :e; "iji'thi?;n'ii""i;'iii'f;ow well-borehole annulus. 
Slurry seals thdi‘ tiave a thick, batter-like,(high viscosity) consistency. with a 
placement thickness of 'five feet maximlq?., ,, 

.- 

c. fn wells designed to tinitor bedrock, the top of the bentonite 
seal shall be located at least three feet below the top of firm bedrock, as may 
be determined by drilling. '*firm-F~ddiock*~~,r~fets to".that portion of solid or 

.\ relatively solid, moderately to unweathered,bedrock where the frequency of loose 

") 
and fractured rock is markedly less than'in the overlying, highly-weathered 
bedrock. The interval‘betGeen the top of the bentonite seal and the top of the 
highly weathered bedrock shall be filled with grout. Figure 6 denotes the seal 

-location. . 

d. The final depth to the top of the bentonite seal shall be 
directly measured (via tape or rod) and recorded. Final depths are not to be 
estimated; as, for exam$e, based on volumetric measurements of placed bentonite. 

7. Grouting. Grout mix design and placement are detailed in 
paragraph 1II.A.lO.c. 

8. Well Protection. - 

drotective casing shall be installed around each monitor well 
the same day ar'initial grout placement around that well. Any annulus formed 
between the outside of the protective casingand borehole shall be filled to 
ground surface with grout as part of the grouting procedure. Requests for 
exceptions ,in usage, design, and timing of placement will be considered on a 
caie-by-case basis by the Contracting Officer. Request in writing shall be made 
prior to drilling. Include in the request the well(s) involved, reason for 'TB 

. 
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request, cost savfngs, reqonme;ndatfon, and altematfves. Allow sfx ~~rkfn-g day 
for evaluation 4np r~WINI&+ttfOn after the request fs received by uaTH#t~. 

_* I 
b. All protectfve catfng shall be steam cleaned prfor to 

1 * 
placement, free of extraneous openings, devoid of any asphaltfc bitumfnous 

t I 
'encrusting, and/or coating materials (except the black paint or'prfmer applied 
by the manufacturer). 

1 p , "- 'I ., y c: 
b.d 

Mlnf& el&ents of protectfon desfgn‘fnclude: 

. 
mcF$fng about 2.5 feet above ground surface and set’in grout (see Fjgures 5, 6 

(1) A Sfoot minimum length of new black iron/steel pfpe 

. 
. 

. 
I - 

iz 

42) An 8' protector pfpe for 5' uetls. 
., i, :. _. ..: .; 

rbi:A 6' &tector pipe for 4' wells. 

.)~ i ,, ; I. ,,W A 5' protector pfpe for 3' wells. 
- 

!T 

'6) A 4," protector pfpe for 2' wel1.s. 

4 
,,, -I. ,_ ,?.* i '_ 

(6) A hfnged cover or loose fitting telescoping cap to keep 
dfrect $recfpftation and cover runoff out of the casing. 

L _. 
,c* ‘.. : . . (7) . .̂  ill protective casing cove&caps secured to the casfng 

by means bf a padlock fran the date of protective casfng installation.. 

'. 
* 

'. 
(8) 11 padlocks at a gfven sfte WI@ fustailatfon) opened 

<.,. .,-by the same key. Fe contiactor shall provide tm of these keys to a 
Contrct!ng Officer s designated representative at the fnstatlatfon and two keys 
to UWWMA upon the conclusfon of well. placemmt. 

top of met1 casfng. 
(9) MO more than .2' from the top of protective casing to the 

this, or a smaller spacing, is critical for subsequent I, 
water level deterafnatfon vfa.acoustfcal equfpment. .- 

._! .  .  

(IO) the outsfde only of the protectfve casfng hfnges (ff 
present), and covers/caps pafnted orange with a paint brush (not'aerosol can). 
Paintfng requfred to be completed and dry prfor to initially samplfng that 

: well. Any color deviations wfll be conveyed to the contractor by the COR. 

(11). The pafntfng of the well desfgnatfon on the outsfde of 
the protectfve casfng, using whfte pafnt and a brush. 7he fdentfffcatfon shall 
be dpne afterthe casing ft painted as described above. Pafntfng requfred to be 
completed and dry prfor to initially sampling that-U. 

". 
(l2) The erectfon of fouysteel 'pfckets, .each radfally located 

4 feet from each well, placed 2 to 3 feet below ground surface havfng 3 feet 
afnfmally above ground surface with flagging $n areas of high iegetation (see 
Ffgure 7). 7he pfckets shall be pafnted orange, using a brush; Installation 
and pafntfng shall be completed [and dry) prior to ramplfng the.wll. 

I : . 
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IIf.C.8.c. 

(13) The above pickets (III.C.S.c.(12)) shall be supplemented 
with three-st.rand barbed wire in livestock grazing areas. Installation required 
prior to sampling. 

(14) The placement of an f?rte+n&l~'mattar~collar within the 
well-protective casing annulus from ground surface to l/2 foot above ground 
surface with a l/4" diameter hole (drainage port) in the protective casing 
centered 118" above this level (see Figures 5 and 6). The mortar mix shall be 
(by weight) 1 part' cement to 2 parts sand (the granular filter used around the 
well screen), with minimal water for placement. Placement requiredrrt least 48 
consecutive hours priorto:.well-developlaent. 

(I5) The application of an approximately 5' thick coarse 
gravel (3/4' W3" particle size) blanket extendfng 4' radially from the 
protective casing (see Figure 8 for layout and dimensions). Application 
required prior to development. 

(16) Unique specifications for flood protection, if 
applicable, will be covered on a case-by-case basis. 

9. Drilling Fluid Removal. When a borehole, made with or without the 
use of drilling f%id, contains an excessively thick, particulate-laden fluid 
which would preclude or practically hinder contractual well installation, the 
borehole fluid should be removed or displaced with approved water (jectfon 
1II.A.lO.b.). This removal is intended to remove or dilute the thick fluid and 
thus allow the proper placement. of casing, screen;"'gidnular filter, and .seal. 
Fluid losses fn this operation shall be initially recorded on.the well diagram 
;;db;;fyg log and later on t)le well development record. (also see III.D.6., ll., 

Any fluid removal prior to well placement is contingent upon the 
drille;'; and the geologist's evaluation of hole stability long enough for the 
desired well and seal placement. j . 

,- * 

- 

10. Drilling Fluid Losses in Bedrock. For.an option to remove 
drilling water from bedrock prior to well insertion, see paragraph III.D.11. 

11. Schematic Well Construction. Figures 5 and 6'depict schematic 
well construction. Specific contract requirements described in the statement of , 
work may alter sane of the components and/or values shown. ;, 

12.*ttell Construction Diagrams. . 

Each installed well shall be depicted in a well diagram. This 
diagram shall & attached to the bore log for that installation and shall 
graphically denote, by depth from groundsurface, (unless otherwise specified): 

(1) The bottom of the boring (that part of the boring most 
deeply penetrated by drilling and/or sampling) and boring diameter(s). t 

12) Screen location. 

(3) Joint locations. 

(4) Granular filter pack. 

22 . 
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III.C.12.a. 

.I i. . I, 49,) 3e+ ,_ .. .- I _' :. :.. :* ' 

'-' - (6) Groit.~ 
.j. ^ 

(7) Cave-in. ~ 

L ” (stfckup). 
19) Hefphi if rfser wfthout cap/plug above ground surface 

/., .' e.,*‘_ , ̂ ,. 
j (UN Protectfve casing detafl. _ 

. 
(a) Hefeht of protective casfng wfthout cap/cover (above 

ground suifaF+, ’ , 

(b) Base of protective catfng. 

(c) Drainage port locatfon and sfze. . 

-. . (d) fnternal mortar collar locatfon. 

(e) Gravel b&et hef ght and extent. 
‘I 

.(f) Pfcket conffguratfon. ' ,. "; _ ;e ,, “ . . . 
. b. Descrfbe on the diagram or on an attachment thereto: 

3’ .“ (1) The actual quantfty and composition of the groht, seals, 
and granular fflter pack used for each well. 

g 
,'- . 

I C2j The screen slot sfte (in fnches) slot configuration 
t&al open area per foot of screen, outside diameter, n&nfnal inside diatnetir, 
schedule/thfckness, composftfon, and manufacturer. 

thfcknessi &posftfon, and emufacturer ofDthe well casing. 
'(3) The outside dfameter nomfnal fnsfde diameter, schedule/ 

_.,c (4) The joint dcsfgn and composftion. 

* (5) Centralfrer desfgn and compotftfon. 
. 
# 

.c (6) ‘Protective casfng composftfon and nominal fnsfde diameter. 

F, nranufacturer and type (specfffcation). 
(7) The use of $olvents, glues, and cleaners to include 

& ..j 

6 1 
(8) Special problems and their' resolutfops; e.g., grout fn 

$ 4 wells, lost casing and/or screens, bridgfng, etc. 

I. i .:; ,:A -,, (9) Dates for the start and completion of well fnstallatfon.. i .j .) . 

:?m the 
c. Each dfagram shall be attached to the borfng 1 og and subnftted 

ffeld to the Contracqing Officer's desfgnated office $thfn three ), j, _, -. r_ _ _i ,- -_. y ,.3 .I.' 
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111.C.12.c. 
- 

?working days after well installation. -DO not delay ttiis submissfon un;il aIt 
elements of well protection have been installed. .Submit a supplemental diagram 
for well protection elements to the same designated office within three working 

@ays after all elements of well protection are'installed. 
.- - 

d. Only the original well diagram and log shall be submitted to 
fulfill the above requirement. Carbon, typid, or reproduced copies shall not 
suffice. A 1 egible copy of the well diagram may be used as a base for the 
supplemental protection diagram. 

e. For abbreviations in the diagrams, see section III.B;5.v. 

D. Nell Development and Presample Purging: 

1. Development: 
'development" 

Definition and Purpose. As used herein, 'well 
is that process by which one restores the.aquifer's hydraulic 

conductivity and removes well drilling fluids, solids, and other mobile 
particulates from within and adjacent the newly installed well. 'Development" 
can also refer to that process whereby one removes sediment or other built-up 
materials from a "clogged," older well. The resulting inflow should be as 
physically and chemically representative of the host aquifer as the following 

~procedures allow for a newly installed well. - . 

2. Timing and Record Submittal. The development of monitor tiells 
shall be initiated not tooner than 48 con)$utive hours after nor longer than 7 
,calendar days beyond internal mortar cqllar placement. The record of well 
development (see section III.D.l4?) that! be suknitted to the CDR within three 

I / , _ _. *A ." "/>*T+c-,' 'working days after development. I._ r , 1,,_ .' '. . 
3.'- Punp and Bailer Usage. Devel opqnt shall be accomplished with a 

:pump and may be supplemented with a bottom discharge/filling bailer (for 
sediment removal) and .surge.block. A bottom discharge/filling bailer may be 

.used in lieu of a pump in 2-inch wells. Bailers shall not be left inside the 
wells after development is completed. 

i 

a-9 

4. Development Criteria. Development shall proceed in the manner 
described herefn and continue until al! thg fallowing are met: 

a. :The well water js clbar'to the unaided eye. 

b., The sediment thickness remaining within the well OS less than 
1% of the screen length. 

c. The conditions of paragraph III.D.5.'lbelow) are met. 

5. Volumetric Removal. In addition to minimally removing five times 
the standing water volume in the well (to jnclude the well.screen and casing 

. plus saturated annulus, assuming 30% porosity), the following apply: 

For those wells where the boring was made by the use of cable 
tool, auger;oF*air rotary methods and-without the use of drilling fluid (mud 
and/or water), only the five volumes plus five times any water used in granular 
filter pack placement need be minimally removed. Should recharge be so slow 
that the required volume cannot be removed in 48 consecutive hours, the water 

A 

(I 

. 
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remains discolored, or ex&sb sediment remains after the five volm removal; 
contact the Contractfng Offfcer'is: degfgnated office for gufdance, \ :* , ,. ,_, 

'b. .For' thoC$ils &re the'borfig was made or enlarged (totatlJ 
or partially) with the use of drilling fluid (mud and/or water), remove five 

.;times the measured amount of total flufds lost while drilling plus ffve times 1 
-:I the combined amount of standing'water,annular water, and that used in filter 

Pack placement as above. The same procedures apply here as above wfth respect 
. m to slow recharge, discoloration, and sediment thickness. -ii . 
i ej 

_. 
(̂ ,. . 

. See sections IfI.C.9., III.D.6.. and ffI.D.ll. tot optional. 
procedures'and?he requirements ff these options pre used. . " 

-3 . 6. Water. Additions end Yells with Thick Fluids. Water shall not be 
added to a well as part of development once the initial seal is placed. 
However, when a bore, made with or withoutthe use of drilling flufd, contains 

L ' an excessively thick, particulate-laden fluid which would preclude or : _I 
practfcally hinder contractual well installation, the contractor should purge or 
dflute this fluid with clean water from the approved source (also see 
III-C.9.). A record of Purging fluid losses shall be made on both the log or 
diagram and well development record (IiI.D.14.). Five times the volume of this 
loss shall be added to the other volmetrfc removal requirements for well err 1' development. f / '. ': . ';~ _, ; I, 

b * . . 
7. Agents and Additives. No dfspersfng agents, acfds, disinfectants, 

or other additives shall be used durfng developmemt or at any other time 
introduced to the well. . F*,a '5:; . . . ..- 

F 8. Development-Sapling Ireak. sell developa&t shall be completed, b < 
E ? 

:at leastfourteen consecutive days before well sampling. 

9. Pump/Bailer Movement. *During development, water shall be removed 
F"1 throu,ghout the entire water colum by periodically lowering and raising the pump 
cj intake (or bailer stopping point). 

10. Development Uater Sample. For each 'well, a one-pint sample of the 
last water to be mnoved during development shall be obtalned and given to the 
fnstallatfon environmental coordinator (or USATUMA-specffied individual) for 

f-7 disposition, withfn three working days of developing that well. No preservation 
I r of these samples is required. However, the contractor shall ensure that these 9 ! sampjes do not freeze while in his. Possession. 

. 
11. Partial Bqdrock Devil opment. If large drflling water losses occur 

in bedrock and if the hole is cased to bedrock, the contractor mv remove at 
least five tinres this volmetrfc loss prior to well fnsertfon. The intent here 

m l 0 is to allowthe placement of a larger pump fn the borehole than otherwise 
possi&le On the well casing thereby reducing the development time and removfng i ,the lost water closer to the time of loss. Development of the completed well 
could then be reduced by a volume equal to that which was removed as above. 
However, the requirement shall still remafn to remove at the time of well 
development at least five tfmes the combination of standing water, water in the 
saturated annulus, plus that which was added during fflter pack placement. 
Record the amount removed per above on the well diagram and in the well 
development record (III.D.14.). 



1II.D.. ... I 

U."iell Washing. Fart of well development shall be the washing of 
the entire weil cap and the interior of the well casing above the water table ;-~ 
using only water from that well.. The result of this operation shall be a well _ I 
casing free of extraneous materials (grout, bentonite, sand, etc.) inside the 
riser, well cap, and blank casing between the top of the well casfng and the 
water table. This washing shall be conducted&fore and/or during development, - 

not after development. a 

13. Problems. If problems are encountered durfng development, contact 
the COR within 24 consecutive hours for guidance. . 

14. Yell Development Record Requirements. The following data shall be 
recorded as part of development and submitted per section 111.0.2.: 

/ a. Yell designation. 7 .- 
b. Date(s)~of well lnstallatiorj. 

c. Date(s) of well development. 

d. Stattc water level from top of well casing before and 24 
consecutive hours after development. 

e. Quantfty of laud/water: 

. (1) Lost during drilling. 

('2) Removed prfot to well insertion (Iff.D.fl.). 
,-, 

(3) Lost durtng thick fluid displacement (III.C.9. and 
. IfI.D.6.). 

(4) Added during 'granular fflter placement. 

f. Quanttty of fluid Cn Well prbr to development. 

(1) Standing in well. 

(2) Conhfned tn saturated annulus (assume 3C% porosfty). 

g. Ffeld measurement of pH before, twice during, and after 
development using an electrometric device (EPA lSO.l-Nethods for Chemical 
Analysis of Yater and Mastes, EPA 6D0/4-79-020). 

. 

h. FIetd measurement of .speciftc conductance (electrical 
conductivity) before, twtce during, and after development using a conductivity 
meter (EPA 120.1-Hethods for Chemical. Analysis of-Water and Wastes, EPA 600/4 - 
73-020). Obtain conductance and pH readings concurrently. 

5. Depth from top.of well casing to bottom of well (from diagram). 

.j. Screen length (from diagram). .F-Y 

. 
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1. Physical character of removed water, to include changes during 
development in clarity, color, partfculates, and odor. 

01. Type and size/capacity of pump and/or bafler used. 
il W' .,- ., 

. n. DescriptfonVof surge technique, if used. 
. 

0. Height of we11 casfng above ground surface. 

. p. Typical pumping rate. 

r q. fstfmated recharge rate. 
in .j ." 

r. Quantity of fluid/water removed and time for 'removal (present 

!Y 
both fncremental and total values). I 

1 
refers 

15. Presample Purging: Definition and Purpose. 'PCesample purging' 
to the removal of water from a well~IH4EDfATELY.prior to sample 

mzquisftfon. This ensures a fresh and representatfve sample for analysis. In 
general, the USATHAMA Installation Restoratfon Program, 
Proqram requires five times the calculated volume of water n t e we 

Qua:ltyhAssu;z;d 

saturated well annulus to be removed fnmedfately prior to samplfng. Therefore, 
any water removed from a well as part of "developmente shall not be counted 
toward the volumetric remova'l required in presample purging. Additional 
ptesample purging requirements are discussed in the cuqent USATHAHA @alfty 
Assurance Promm. 

!. Measurement and Datum.' The depth to groundwater shall be measured 
from the highest point on the rim of the well casing or riser (not protective 
casing). This same 
dontrol' (see III&2 P 

int on the wet1 casing shall be surveyed for vertical 
. The de ths 

elevations for ieport usage. f 
to groundwater shall be converted to 

o enter the depths into the Data Management 
System, the welt riser height above ground surface (stickup) must be subtracted 
from the above measured depth. 

" 1' “ " 
2. Contour Requirements. For contouring and reporting purposes,-at 

least one complete set of static water level masurements shall be made over a 

r 
f'sfngle, consecutive lo-hour period for alt wells (newly installed and specified] 

fn the project. Static levels in borfngs not converted to wells shall be 
. : included, if practical and technically appropriate. . . '" I / ., : ;;,. ;,__':. ', '.y L‘.' ", __ 

L 3. 'Gr&nd a& Surface Ha&. 

""r 
within 2 0.1 foot, of any streams, lakes, 

Determine and report the elevations, tc 
or open water bodies (natural 

? and man-made),,within 300 feet of monitor we'lls used in thfs contract or task. 
*.e 
F 

Use these data for the refinement of the groundwater contours in the vicinity o: 
surface water if a hydrqlogfcal connection is, bet feved to exist. 

,.( 



1II.F. 

1. Uell Criteria. 
Officer. 

Wells must be acceptable to the ‘Contracting 
Well acceptance shall be on a case-by-case basis. The following 

criteria shall be used along with individual circumstances in the ,evaluation 
process. 

.-. 

The we1 1 atid material placement shall meet the construction 
and placement &cifications of these Geotechnical Requirements as modified, 
if at all, by the contract/task. 

b. Wells/boreholes shall not contain portions of drill casing or 
augers unless they are contractually required as pemnent casing. 

c. All well casing and screen materials shall be free of any 
unsecured couplings, ruptures or other physical breakage/defects before and 
after installation. 

d. The annular maierial (filter pack, bentonite, and grout) 
surrounding each installed -11 shall forra a 'continuous and uniform structure 
free of any fractures or cracks. 

e. Any casing Or screen deformation or bending shall be minimal 
to the point of allowing the insertion and retrieval of the pump and/or bailer 
optimally designed for that size casing (e.g., a 4-inch pump in-a 4.jnch 
schedule 4D, PVC casing is optimal; a &inch pump in a 4-inch casing is not 
opt*malL 

f. All joints shall be constructed to provide a straight, 
nonconstrfcting, and water-tight fit. -s. 

extraneous obj%ts 
Installed wells (futly or partially cased) shall be free of . 

or materials (e.g., 
sediment thickness, grout, etc.). 

tools, pumps, bailers, packers, excessive 
. 

h. For those monitor wells where the screen depth was determined 
by the contractor, the well shall have sufficient free water at the time of 
water level measurement (fIf.E.2.) to ob,ttiXn a representative groundwater level 
for that site. These same wells shall have sufficient free water, at the time 
of initial sampling, which is representative of the desfred'pbrtion of the 
aquifer for the intended chemical analysis. 

i. Data fo? at i re@lied "s;&ektinl&ii fIlei"-in the Data 
Management System shall be pcceptably entered and verified by the contractor. 

2. Abandoned Borings and Uells. Borings not completed as we1 1 s shall 
be abandoned per section IILA.ll. and the data therefrom acceptably entered and 
verified by the contractor into the Da$a Management System. 

3. Well and-Boring Rejection. Wells and borings not meeting these 
criteria are subject to rejection by 'the Contracting Officer. 

6.' Geophysics. The use of geophysical technique 
specified in the RFFVRFQ. In the absence of this speci 

15, if required, will be 

should consider these techniques for site-specific appl 
fication, the contractor 

technical acuity and cost-effectiveness of his efforts. 
fcability to enhance the 

Special applications 

. 

,28 

. 
_ -̂  ,. . 

l 

. 

0 



111.6. 
‘: 

,, : : ‘: i h . 1 I, , jll _ ( ; ‘* _^_ 1 ..; -. ., .I”-/ 
may be useful in unexploded orfj?arq? detection, disturbed area delineation 
contaminant detection, depth te.bcEjdrock, buried drum detection borehole a& 
well loggjng, etc. When proposed for Contracting Officer apprival the 
contractor shall include the purpose, particular method(s) and equl!pment, 
selectIon rationale, methods and procedural assronptions, 1 imitations 

.; 
(theoretical and site-tpecjffc), resolution, and accuracy. The contractor shall 

-also address the safety aspects of geophysical -applications in his proposal and * 
Safety Plan, especially for those .areas *ere.jnduced electrical-currents or - 

. bseismic waves could detonate unexploded ordnance ‘or other explosive materials 
If geophysical techniques are used, the same topics shall be addressed in the' 

. geotechnical report., 

H. Vadose‘Zone Monitoring. Data acquisition from the vadose 
(unsaturated) tone shall be addressed on a case-by-case basis The use of 
lysimeters in a silica flour RMtriX, Soil-gas monitors, and aialysis of bulk 
soil samples are mechanisms which may be amployed by the contractor Uhen 

'proposed for Contractfng Officer approval, the contractor shall include the 
purpose, particular method(s) and equipment, selection ratfonate methods and 

F 
procedural assumpttons, limitations (theoretical and site-specific) and 

t .; 
analytical variances from the current USATHAHA Duality Assurance P&ram. . 

' 
I. .Topographic Survey. 

1. Horizontal Control. Each boring and/or well installed under this 
contract shall be topographically surveyed by a licensed surveyor to determine 
its map cooq!inates using a Universal Transverse Mercator (UfM) or State Planar 
grid to within 2 3' tz I meter). 

2. Vertical Control. Elevations for the natural ground surface (not 
the top of the coarse gravel blanket) and the highest point on the rim of the 
uncapped well casing (not protective casing) for each bore/well sjte shall be 
surveyed by a licensed surveyor to within + 0.05' (+ I.5 eentfmeters) 
ustng the National Geodetic Vertical'DatumTof 1929.' 

_ ij.;'. I, _ ,, 1_ c ̂ ', _', ,_ le"*; _- _ .*i _' I ". : ~ 

r 

3. field Data. The topographic survey shall ba completed as near to 

i ’ 
the time of last wall completion as possible, but no longer than fjve weeks after 
well fnstallation. Survey field data (as corrected), to include loop closure for* 
survey accuracy, shall be included within the geotechnical or final report. 

p‘ 
Closure shall be within the horizontal and vertical limits given above. These 

r I 
data shall clearly list the coordinates (and systam) and elevation (ground 
,surface, top of well, and protective casings) as appropriate, for all borings 
wells, and reference marks. All pemanent and semipermanent reference marks ised 
for horizontal and vertical control (bench marks, caps, plates chiseled cuts, 
rail spikes, etc.) shall be described in terms of their name, dharacter, and 
physical location.. 

. 
J. Data Management System. 

1. Usage of tk Data Hanagement System RIMS) is a means to record 
and monitor contract performance; store, compare, and evaluate data* and 
provjde cost-efficient, report quality tables and graphics. The Syitem is 
thereby useful to both,administrative and technical users. 

,, : I ..' 
. . . 
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111.3. 

2. The geotechnical data acceptably entered in the computer shall be 
regarded as having the technically best quality for evaluation and decision 
making. Any deviation from the field data shall be specified and discussed by 
the contractor in the geotechnical deport (see IIf.B.5.c.. and 1,11e..&T3.~~.(6)). 

3; To computerize all of the field-generated data would be neither 
useful nor cost-effective for most projects. Therefore, only those items 
specified in III.J.6. shall be acceptably entered on a routine basis by the 
contractor for each contract or task. These data shall be entered,for new 
borings, wells, and other sampling points ; e.g., existing wells, surface water, 
sediment, and soils, specified fn the contractor task. If the contractor 
wishes to use additional geotechnical files or entrIes, the contractor shall 
first recejve COR's approval. 

'4. The items selected for D@ entry shall be entered in one or more 
of four geotechnical files: ., 

. 
a. Map File (GM% 

b. Field Drilling File (GFD). 

c. Well Constructfon Fjle N&j. 

‘d. Groundwater Stabilized File (GGS). 

5. These flies, and others, along with data entry procedures are 
fully described Sn Sections 3 qnd 4 of t$e Installation Restoration Data 
Hanaqement User's Gufde. Addltional~geotkchnical files are available but are 
not routinely used. The contract or task will specify‘addiZfonal.~iles to be 

. completed, if required. 
>-- 

6. The following lists, arranged by file, denote those items,which 
the contractor shall acceptably enter and verify. Consult the DMS User s 
Guide for specific coding. 

a. Hap FOe (GMA). 

(1) 

(2) 

(3) 

(4) 

fnstall~tion. / 

Site Type. 

Site Identification/Sfte Number. 

(5) 

(6) 

(7) 

(8) 
associated well(s)). 

1 

-1 

I 

J 

L 

f-3 

Coordinates and Coordinate System. 

Ground Surface Elevation. 

Source and Accuracy of Mapping Data. 

Aquifer. 
. 

Pointer Information [cross reference for each boring and 
----. 1 , 
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.  ffI.J.6.a: 
<*, 1, i’r ::_ ’ : .- 

a I. * 
(9) '~our&f"'Dat~ (company and individual). 

p” b. Field Drilling .File‘(GFD). 

t.: (‘1) Instatlatfon. 

F (2) Site Type. 
L . L ,‘ 

(3) Sfte fdentfffcatfon. 
. . 

(4) Depth to First Encountered Water. 

. .(6) Depth to Bedrock. 

4 (6) Depth to Deepest Part of Boring. 

17) Unfffed Soil Xlassfffcatfon System Symbol (expanded for 
bedrock 1 f thol ogfes) . 

(8) LfthoUgfc Intervals (by depth and thickness). 

(9) Source of Data (company and f ndjvfdual). 

(10) Dates. 
,‘, ., 

Uell Cinstructfon Ffle ‘~GUC) 
paret$heses i&h follow are the “Actfon Measu&ments,m as explained in the 

The abbreviations in 

User s Guide. . 
(1) Installatfon.~ 

’ Y2) SSte Type. . . 

- \ 
(3) Site Identification. 

< 
_ (4) itfckud (ST&‘). ‘. 

.,;. .:. 8,. (5) Ben&mite Seat Interval (BSE&). 

?’ 
(6) Blank Well Casing Interval (CASE). 

- ,. .‘ 
(7) Well Casfng Diameter (CASED). 

(8) Length of Overburden Casfng (CSEAL). 

(9) Overburden Casing Diameter (CASES). 

?I. _. :_ .+i u)) Total Qepth of Boring (DPTOT). ,I *:I., 

(11) Filter Pack Interval (GFILT). 

( 12) Grout Interval (GROUT). 



III;J.6.c. 

(14) Dates. 

(15) Source of Il)ata (company and individual ). 

d. Groundwater Stabilized File (G&S). 

(1) Install ation. 

(2) Site Type. 

(3) Sfte Identification. 

(4) Depth to Water (from ground surface). 

(5) Date(s) Measured. 

(6) Source of Data (company and fndivfdual). 

7. Figures 11 to I5 are provided as examples of completed DMS coding 
sheets for each of the above files using the example boring log and well 
diagram (Figures 4 and 6, respectively). Additional data required for coding 
but not shown on Figures 4 or 6 follow: 

a. Abbreviations: 

itiLE* 
= General AAP 
- Code used for aquifer at General AAP. - . 

b. Field Data: 

(1) Surveyed coordinates for: boring in UTM system are: 

X : 54321: centimeters 
and Y : 99876 centimeters. 

(2) Surveyed ground surface elevation for boring is 4321 
centfmeters, using National Geodetfc Vertical Datraa of 1929. 

s-i 

87-14. 
(3) Yell 87-14 is located in the same hole made by boring 

(4) Cement grout proportioned per these Requirements 
(cement:bentonite = 2O:l). 

(5) 'Yell screen: 4" PVC, Schedule 40, .OI inch slot. 

(6) Yell installed 8 Nov 87. 

(7) Water levels recorded by Mr. Smith after development 
were as follows: 5 ; 

Date iiepth from Top of Riser (ft) ;, ,>.. 3" 
12 Nov 67 9.0 --. 
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K. Geotechnical Reports. 
, 

_' 1, General. Re&rem& o&he geotechnical report are discussed 
'herein along with required guidelines for the technical writing style 

Uhen a 
s shall be incorporated into the final contract/task reoortis). 

separate geotechnical report is not requfred per contract the elmen& herein 

. 

.* 

. Wnf&~: 
2. Report Contents. fhe geotcchntcal report shall contain as a 

. 

I7 
a. ittle page. 

tj \ b. Disclafmer. 

c.; DO Fern 1473. . 

d. Abstract. 

. . e. -table of Contents. 

f. Background. 
_ 

g; Regional 6eology. 

h. Site Geology. 

f. Methodology. . 

j. Significant Concluqions. 

. '. 
k. 'ieotechnical Analysfs. ,' ,_ - 

.._ 1. Recomendations. 
. 

I ,_'., - a. References. 
,_ :, . ., ~ , , I. .~. I, ..a. ‘... _. ,. .'I)., *..I 

n. .BfblIbgraphy. . 
, 

: ', : . o. Appendices. 

(1) .Bor&g logs. 
.' 

12) Well Diagrams. 
. 

(3) Yell Oevetopment. . 

r (4) WateGLevels. 

e 
(8) Special' Problem and Resolution. 

(8) Aquifer Testing and Hydraulic Parameters. 1 
. 
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III.K.2.0. 

(7) Geophysical Data. 

(8) Yadose Zone Monitoring data. . 
,---Y 

(9) physical Analyses. 

(lo) Topographic Survey Data. - 

Pa Distribution List. 

3. Content Detafls. Detafls of the above items are lfsted below: 1 .* i,** I... ,,.i 

a. Title Page. The title page contains the following: 

(1) Title. 

(2) Author(s). 

- 

(3) Company (prime contractor). 

(4) Report Date. 

(5) Report/Contract Number (provided by USATWW. 

'(6) Distribution Statement (statement indicating the agency 
authorized to release the report, provfded by USATRARA). 

(7) Organization(s) for which report was irepared (typically 
a Department of the Army installation and USAT~).:~,~~~~, 

- - 
_ 

(8) USATHAMA Address. ', 

b. Disclaimer. The following 'DISCLAfNER* shall irznediately . 
follow the title page: 

.' 
l DISCLAIMER" 

. 

"The views, oplnfons, and/or findings Contained 4n this report are those of the 
author(s) and should not be construed as an official Department of the-Army 
position, policy, or decision unless so designated by other documentatton. 

The use of trade names in this report does not COnstitUte an Official 
endorsement or approval of the useof such~c~~rcial products. This report 
may not be cfted for purposes of advertfsement, 

c. Department of Defense (DD)~Form 1473. This form shall be 
completed by the contractor. The data.for,,.blocks 1, 2, 3, 5, and 20 will be 
furnished by USATRAMA. A blank form' fs'shown in Figure 9. 

d. Abstract. The abstract is a 'sumr;rary of purpose, setting, and 
significant conclusions. Thfs abstract,should,be more,detailed than that given 
on the DO Form 1473. - 

e. Table of Contents. This item shall'contain: -* 
./ 



,_) _ .X I- ..+rir,,g;,..+.,xl. ,.,, I .~” i_ *,:-: ,, ::p,-,t.>-, $2 ,‘“I r*.“ji*,jk * . . ; 

b’ ,~(. “7 .I; I ;. *I _’ 
It'I.X.3.t. 

,. 1 
( 1) ._l~jor jf@lings. ,. ), ,- . I .v: 1 (. ~'.; I i 

1 

,_ 

(2) Page Numbers. 
"i: I' .,. .: 1 *'. ' (3)' cfgks, fables, Plates (separately listed). d 

$-j * : f. Background. Provide the objective of the geotechnfcal effort 
,and a discussion of the contractor's corporate fnvolvement within total survey. p,.?i e L 

g. RegIonal geology. Include a dfscutsion of the following I topfcs'.fOr'~adjacent countfes and states (as approprfate). 
. 

(4) Settfng. include maps and graphics for: .‘" i, ,, * .I,. 7. 'I ".,S/"_ ,) _' 
(a) Topography. 

fR .(b) Geontorphology. 
1 .J 

(cl Physfography. 
. 

*., .-. 
idr) Drainage. 

(2) StratigraPhy. Include a complete, ideal sequence. 

-. (3) Structure and Sefsmic ktfvity. Include cross sections. 

(4) Hydrology. Include a discussion of surface and 
groundwater occurrences, drainage area, cross sections, and contour plots of 
potentfofsetrfc sur4aces. 

h. Sfte Geology. Discuss sfte specifics and how the site 
-conforms and/or departs from the regIona discussfon based upon the knowledge 
gained from this study. 

. : . . .'" : It) Setting. ' fncludelocal aspects of the regtonal settfng. 

(2) S$Qraphy. Discuss.the sequence cncounte&d. '::.. ',' ", I.I : ,.;s + i .'. ., '-. -,_: /. 

(3) Structure and Sets& Activity. Include cross sectfons 
and local seislaic history. 

. i" .,F '* * cr, i~droiogy*-'~ I" ,. 
I&de hydrostratigraphic cross s&ctlons 1 contour plots, and a discussfon of the relatfonshipjs) between surface water' 

F' * and each aquffer encountered. 

$J * 
i. Wethodology. 

:,. ?'(I) Geotechnfcal Approach. Discuss lfterature and'ifeld ', .'~.~~riitd~~~tion';:' provfde borfng and well placement rationale for each drilling 
site, note drflling locations on a detailed fnstallatlon map and the largest. 
rcale~~~,,tS._G~ol~gfcal Survey topographic map depicting the fnstallatfon. .I > ; '. , - \ 

s 

;. 

f 
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III.K.3.i. 
I a 

(2) Drilling techniques. Specify the equipment, water 
source, procedures, and contractor. 

(31 Borehole logging. Describe the procedures and specify 
,-: _! 

the contractor. 

(4) Well install ation. Describe the materials (casing, ,! 

screen, bentonite, cement, water, filter pack, etc. (see Table 11, construction 
Procedures, and contractor. 

(6) Well development. Specffy the equQxnent, procedures, 
and contractor. 

(6) Geophysical techniques. Provide the purpose, methods 
and equipment, selection rationale, method and procedural assumptions, 
limitations (theoretical and site-specific), resolution, accuracy, and 
contractor(s); * 

(7) Yadose Zone Monitoring. -Provide the purpose, particular 
method(s) and equipment, selection rationale, method and procedural 
assumptions, limitations (theoretical and site-specific) and contractor(s). 

(8) Topographic surveying. Specify' the equipment, control 
systems, procedures, and contractor. 

(9) Aquifer Tests. Specify.the type of tests, literature 
refer'me, equipment, general procedure, and contractor. 

(10) Physical Analyses. 
lfterature references, and contractor. 

Provide the type of tests, 

j. Geotechnical Analysis. 

(1) Provide indepth discussions of those geotechnical areas 
which were significant to the development of the report's conclusions. 
Descrfbe any uncertainties or extrapolations of data and their relative 
importance to the,conclusions dray. Provide the data base, references, and 
actual calculations (In an appendix if over three pages) for quantitative 
discussions. 

(2) 'Detafl the integration of potential contaminant source 
locatior& geologic, hydrologic, and available chemical data. Include how 
knovm or estimated groundwater velocities, directions; and chemical quality 
correspond to known or suspected up-, down-, and cross-gradient contaminant 
locations. For example, evaluate the occurrence of contaminants at a 
down-gradient well in terms of most likely up-gradient source, groundwater 
velocity and direction kuown or estimated in that area. 

(3) Discuss each contaminant si.te in termof the $ologii, 
hydrologic, and (when available) zhemical data generated by this study. 
Combine these individual'site presentations into a total installation 
environmental discussion. Relate the .installation environmental setting.to the 
regional level. This site to regional development shall be done graphically 
with narratives.to cover key and subtle points. 

- 
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(4) h%&t &id ihat Uate the reSUl ts of any geophysical 

efforts in terms of design versus actual tesults, and actual results versus 
confirmatory/ground truth data; ebg., 
stratigraphy, etc. 

water levels, chemical analyses, boreho: 

xi 

monitoring. 
(5) Discuss and evaluate the results of any vadose zone 

. ** 

- i other 
(6) Specify and discuss any soil classifications and any 

eotechnical 
. (see I ,&&S.c.). 9 

data which were changed from the original field description 
. _, . _ , 

'k'. .iignificant Conclusio& "Provfde summary discussions 
those project results which bear upon the intended survey objectives and 

of 

related areas. Avoid quantitative conclusions based upon qualftative data. 
Highlight the limitations imposed upon the extrapolation of quantitative 
conclusfons. 

II 1. Recwendations.' In addition to any specific recomnendations 
requested wfthin the Statement Of work, the contractor shall recommend those 
actions (if any) to refine or fill key data gaps and areas of uncertainty 
relative to the project objective. Additional reconxnendations should be made 
for those areas where a change in technique, methodcilogy or approach could 
result fn a technical or cost benefft in any future effo&s at the 
installation. The COR wil7 specify whether the recmendations shall be 
included as part of the geotechnical or final report or be provided under a 
separate cover. 

II. References. 
date, etc 

list by author, title, publication, volua~ 

report. 
.* those sources specffically referenced within the geotechnikal' 

.* . '_' 
. .*' ., ,Y" 

n. 8ibl iography. List as above those sources which provided or 
could provide general project-rejated data. 

o. Appendices. I&de data too bulky to be presented wtthin 
the main, body of the report; e.g.; extensive tables or figures, or groups of 
data covering more than three pages. Where these data are in the DM!$ they 
shall be presented in tabular and/or graph% form by the contractor directly 
froe.this System. 
this requirement. 

The contractor shall coordinate with the COR to accomplish 

. 
(1) Boring Logs. 

submitted' ffeld logs, uncorrected 
Provfde legible copies of the *as 

'i _. 
by office review and any lab analyses. 

._ ; '.;C ._.,' \, 
. . . (2) bell Diagras. Provide a detafled graphical 

presentation for each well with data per contract to include hole depth 
- . locations of'screen, joints, centralizers, top of'riser top of protec&e 

cqsing, cave-in, granular filter pack, bentonite, grout* etc Include an 
adjacent staff with appropriate Unified Soil Classificaifon iymbols/rock 
classification for the entire length of drilled hole. Also graphically detail 
the protective measures at the well head; protective casing, pickets caps 
locks, etc. Key these sketches to both ground surface (depths below;heigh& 
above) and elevation (National Geodetic Vertical Datum of 1929). 

. 

i 
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III.K.3.o. -- 

(3) Well Development. Provide contractual data-in tabular 
form. ra, i k 

(4) Water Levels. Provide, in tabular form, a listing of 
water levels (depths and elevations) for each well to include: well number, 
ground surface elevation, riser height above ground surface (stickup), riser d 

elevation, first encountered water, initial 240hour level after development, 
and subsequent static levels measured during the course of the contract. Each 
level must be annotated as. to date of measurement and point from which .!! 
measured. At least one complete set of static level,measurements must be made 
and included for all project wells over a ten-hour period. 

(5) Special Problems and Resolution. Discuss any special 
geotechnSca1 problems and their resolution. This topic may be addressed in a 
separate letter to the COR. 

(6) Aquffer Testing and Hydraulfc Parameters. For the 
procedures and parameters required by contract, provide a detailed dijcussion 
of methodology used, assumptions made, and accuracy measured. Discuss how 

I= 

field conditions varied from those assumed in the method used. Evaluate the 
values measured against values reported in similar environments and against the 
setting and manner in which the values of this study were measured. Include r 
references, field data, graphs of field data (e.g., time vs. drawdown plots), * 
sample calculattons for each parameter, and a graphical sketch of the relation 
between field and equation parameters. Present results in tabular form. c 

17) Geophysical Data. Provfde the data obtained during the 
. study and any lengthy,discussions better suited for an.Appendix rather than in L---k 

the mafn text. 

(8) Vadose Zone Monftortng. Provide the data from any 
monitoring and any detailed discussions more appropriate for Appendices. 

(9) Physical Analyses. Provide the references for all tests 
run. Include the method and procedures for any permeameter tests. Present the 
results fn tabular form. Also, include grafn-site graphs. Provfde a 
discussion of these analyses with respect to penneabilfty, both alone and as a 
compar'fson with aquifer test results. 

copy of the field 
(101 Topographic Survey Data. Provide a corrected, legible 

topographic data; and in tabular form, the corrected 
coordinates and elevation of each surveyed and key feature, including, bores 
and wells, bench marks, key control points, etc. For each well, include the 
elevations of the top of the well rfser, protective casing, and ground 
surface. See paragraph fIl.1. for more 

9 
ufdance. Provide a statement of 

closure, indicating the amount of error in feet) to be expected for each set 
of coordinates and elevations. 

-.. 
Distrfbutfon List. 

Contracting Df!&er. 
This ifst will be provided by the 

I 

I 
4. Technfcal Wting Style. 

. 
. 
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.a. Be quantitative. 
convey magnitude, size, extent, etc. 

tke sfngle, numerical values or ranges to 

probable value or a narrower, 
when ranges are used, denote the most 

subrange of most probable occurrence. 

F" k(-J 
qualitative terms must be used, define them within a numerical range. 

If 

. ,- : ",i: / ,' ,_ .,, I -r..~ I* *_ i,,.". V'S" ", 

c P. J b. Express confidence. 
the quantitative values generated. 

DISCUSS the degree of confidence within 

?-y 
k,i . 

or lab conditions, technique, 
This confidence may be a function of field 

equipment, practice vs. theory, experience 
i : personal bfas, etc. Quantffy the degree of confidence for key parameter; such 

w as elevatfons, velocities, petmeabflftfcs, porosities, gradients, etc. This. 

p 
sha?l be done through the use of (a) ranges with a most probable value, or (b) 

kl -* 
a single nmber with a plus-or-mfnus value attached. 

P i ., 
P. ; 

For each point raised provide a complete discussfon Do not 
leave the read:; with unanswered questfbs which could have been naturilly 
antfcfpated. . 

contour plots, 
d. For maps, cross sections, boring staffs, well sketches 

etc ., provfde graphic scales (both vertfcal and horfronta!) 
a north arrow, as approprfate. Orient maps, contour plots, etc 

and 
with north 

toward the top of the page/sheet a&orient the legend fn the &e manner as 
the awrp. Orient each graphic and its legend so that both can be easfly read 
without rotating the graphic. Expand the graphics to cover the full paper 
sire. Make all graphics fully and easily legfble. Avoid any color coding on 
graphfcs. Provide vertical scales on both sides of each cross section and a 
horizontal scale along the base. 

e. Adjust groundwater contours for topography (hflls and 
valleys), streams (discharging, recharging), impermeable bedrock, and other 
obvious expressions of or alterations. to the plotted groundwater contours. 

n 
Ef 

f. Wu@er all pages and denote those intentionally left blank. 

r! 
t s 

g. Make sure separate graphics containing similar data agree. 
. Hake sure the field data, as corrected, agree with the graphical, tabular, and 

narratfve presentations. 
data. 

Spectfy and discuss anychanges made to the ffeld 

h. Address the.four dimensfonal aspects of groundwater flow [X 
Y, 2 components and time) for each aquifer. 
groundwater profiles and contours is desired. 

The use of flow nets to suppleme& 

r: Based on'presurvey and survey data provide hydrogeologfc 
cross sections for the installation. These sectfons8should include boring 
staffs with Unffied Sofl (and rock) Classfffcatfon Symbols, sumnary well 
diagrams (with screen and seal locations noted), estimated stratfgraphic 
correlatfon between borings, and estimated groundwater profiling. 

j. USE TABULAR FORMATS WHEREVER PRACTICAL. 

k. Provide literature/source credits for all data used or 
mdfffed by the contractor. 
in the lfst of references. 

Credfts shall appear in the text, on graphics, and 

. 
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III. 

1. Summary Llsts. , 

1. Procedural and Material Sumnrary. 
geotechnical procedures and materials requiring 
prior to their usage and the expected times for 
recommendations. / 

Table 2 denotes those 
specific USATHAMA-COR approval 
geotechnical 'evaluation and 

2. Di 
submitted for al 
these 6eotechnfc~l 

_ 
I 

office7 ____ 
materialswind t& 

ocument,Subrafssion Sunmary. In addition to those itens to be 
1.1.1.. various documents and items discussed in 

nts are to be submftted to the COR designated 
r a particular action fs completed. *These 

eir submisston times are sumarfzed in Table 3. 

. 

. 
. : .  - --- . . .  , ,  _ -._o_. 
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BENTONITE APPROVAL REQUEST -! 

Army InstalYation for Intended Use: 

1. Bentonite Brand Name: 

2. Bentonite Manufacturer: - 

3. Manufacturer's Address and Telephone Number: 

4. Product Description (from package label or attach brochure): 

5. Intended Use: 

SUBmlED BY: 

Company: 

Person: 

Telephone: 

Date: 

USATtWA APPROVAL/DISAPPROVAL: 

Project Officer/Date: 

Project Geologist/Date: 

. 
. 

. 

. 

(check one) 

A D 

A D 

BENTONITE APPROVAL REQUEST 

FIGURE 1 
. 



“ . . ,  .  : ,  :  ,  

. - ,  i \“..’ ; ;  : ; ,*. . . .“ :d,. :Fr:~ ‘, ‘. ;‘* . , I  

‘. 

MATER ApPR(IvAt REQUEST ‘. . ” 
/( j, 

Army Installation for Intended Use: I 

1. Water source: 

Owner: 

Address: 

. L 
. 

. 1 

Telephone Number: 

2. Mater tap location: 

Operator: 

Address: 

. 

3. Type of source: 

Aquifer: .: . ’ 

Yell depth: . 
._ 

Static'water level from ground surface: -- xi, .. 

Oate measured: 

4. Type of treatment prior to tap: 

j?- 5. Type of access: 
kf - c * 

3. Cost per gall on charged by Owner/Operator: 
: . 

1 __ 
r 

i "I "/‘ " 

j? 
. 

I 
is, 

WATER APPROVAL REQUEST 

1 FIGURE i 

9 Page 1 of 2 . 
! 



7. Attach results and dates of chemfcal analyses .for past two years. 
Include name(s) and address(s) of analytical laboratory(s). 

8. Attach results and dates of dupl fcate chemfcal acalyses for project 
kmalytes by the laboratory certified by, or fn the process of being certified 
by, USATHAW for those analytes. 

Company: 

Person: - 

Telephone Number: 
, 

Date: 

USATHAMA APPROVAL/DISAPPROVAL: (check one) 
i 

Prbject Offket: A D 

Project 

. 

Geologist/Date: A D 

Project Chemist/Date: 

. 

A D 

WATER APPROVAL REQUEST 

FIGURE 2 

44 
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1. Fflter Material Brand he: _. (. .' ., .t. 'I I‘, x _' 9 " ; t,. _I ,,,\,_ -,. I/" . 
2. Lfthology: 

, . . ~., ! - 1 .I. :' * >. ..~"i ,.,i/ )I .j .-<.x j ' _ _ 
3. Grain Site- Dfstrtbution: 

P 
i .  . . I  l .  4. source: 

Cowany that made product: 

Location of piUquarry of orfgin: 

5. Proccssjng Method: 

6. Slot Size of Intended Screen: 

Submitted by: 
. . 

Company: 
\ I 

Person: 

Teliphonc: 

> 1 Date: . 
r /, . . . I 1 i _, UsmAMA hPPRDvlu/DisAP9mvM: 

khak.one) 
ProJect Dfficcr Name/Date: I, -) ,; '/. A 
Pw&Geologist Name/Date: 

p 5% -i .I r _ D 

II D * 

f=MAR FILTER PACK APPROVAL REQUEST 

4s FIGURE 3 
t . 



M... .,. 
I Project: cc% HEiRRL QQQ Boring: F;i- \y P&e; i of 3 

:ompanj : J=w JONC3 ’ 

GeolrgSst/Logger & Company: J,sw,-& 'd+“@&CO Signr 

Date Boring Started: 7 do3 87 Com$eikd"i. 8 N c 

Water Levels (from Wound Surface) "' - - I 
Fbrt Encountered: 7, 0 ' Bate: % NO V 

While Drilling: i. 0 bate: SCNOi/%7 
.,- il__ .., _ _ : 

D+Wing Rig: f+=spi '20 

B 7 1 

4-x 

,. 

h 

At Boring Completion: Net 
,. )-& && ." , 'b'ite.r 

8.Nou87 
I , ,. . 

rillin 

iiziiq 
hift 

End 

Date )epth 
Per 

Start 

SiiFy 
lift 

End 

Date 

481 

MO3 

i NOJ 

Time 

Start End 

1 so0 

O%OO 

l700 

\lOO 

0 

c 

. Location Sketch: 
AH 

Abbreviations: 

46 

n 
. BORING LOG FORMAT . 

FIGURE. 4 
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Project: 

. 

38 
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. 

SrQ 

- 

i 
( I” 4 

fLWVtAL 
F ‘ZI 

. 
,, _: ‘._ BORING LOG FORKAT 

47 FIGURE-4 
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Soil/Rock 
Description 

4 
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V.S 
ry 
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c 
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Drfl'ling 
Data 



Soil/Rock 
Description 

I Page; 3 of3 

D’Eg 

BORIHG tOG FORHAT 

FIGURE 4 

Page 3 of 3 
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,felercoping or Htnged 
Cover 

7’ 

.6rout * 

ctntr8litcr 

Ctupllng 

Btntonitt St+1 
s 

Ycl’l screen 

Fflttt Pack-. 

Cap or Plug. 

+ Mnfmun for Ptlltts ' 

5' ?lrxlmZ for Sluwy 

t 
t 

. . . 

0 0 
S' Einiu 

I . . 

0 - 0 
I. . 

Key Padlock - 

Ovtrstttd Cap or 

Well Qsfn,g/Rlsrr 

Drainage Port 

. . 

- Xnbmrl )brtrr Collrr 
I 

. . 

f I 
f : . 

SCHWWC CONSTRUCTION OF 

* ._ ., .Ym..\.: * )j < 4? 
OVERBURDEN WELL. 

1 
Fi6URE 5 

,F- 
"" ' 

.t w  . 

I ,,. .^, 



J 

Telescoping or Hinged 
cover 

\ 

Key Padlock - 
u 

t 

~~ 

Oversized Cap or 

Undtnfrcd Plug - 
l Sti ckup’ 

Well Catlng/Rirc+- 
. 

Grout 

t 
Protectin Casing 

k’ 018. Dninrgt Port I 

Come 6rswl BlUl~t 

1 

a 

- Intern81 lb*& Colhr, 
. I . 

2.S’ 2 

Centralltcr - 

1 Coupling * 4 
Top% FIII Bedrock 

a.+ Variable 

\\\\\\\\\“ ' ' 3’ MMum t 11 
."9 I 

D D 0 

Bcntonitt kal 

Uell Screen 

filter Pack- 

. Cap or Plug 

. 

SCNENATIC CONSTRUCTION OF 1 
BEDROCK YELL 

.50 FIGURE 6 
I * 
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Picket 

Barbed Uirc 

Protective Casing 

. . 
I 

. 

- 

- . 

I 

. . 

3’ 2 

! 

L- ,’ 
i,, 

1 
i”-- 

: _._ 

. . _. - ._ . . . . . . 

51 

PICKET PLACEKENT AROUND WELLS 

FIGURE 7 



. . - 

i 

I A P 
A 

Gravel' 
I Blanket 

2.5' ? 

I 

<* e. 
I: 

I 
Ir" Dia. Drainage Port 

A IA -i 
A 3 + 

+ - y Ground Surface 

I 
Ir" Dia. Drainage Port 

A IA -i 
A 3 + 

+ - y Ground Surface 

Protective Castng 

! ! 

- - 
h h 

I 

COARSE GRAVEL BLANKET LAYOUT 

. . 52 FIGURE 8 
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. 

REPORT DOCUMENTATfD~ p’A&. 1 
I 

DISTRW?ION f I\VAILI\B!&W OF &PORT 
: 

2r SfCURnr cLAssIfK4TloN 4UWORITY 3 

I 
20 DECLASSlWATlON / OOWNGR40lNG SCHEDULE 

4 PEqCORMlNG ORGANiZAlION REPORT NUMBER(S) S. MONITORING ORGANiZ4TION REPORT N”MiE&. 

b N4ME OF PERFORMING ORG4NlZAtlON 6b OFFKE SWWOL Ia. NAME OF MONITORING OMiANltATlON 
f’f rpgyobk) 

I 
.  

.  . /  I  . ,  i I  ‘/ 

t 

. 

I 

DD FORM 1473 

FIGURE 9 

Paqe 1 of 2 
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00 FORM 1473 

FIGURE 9 
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&able 

Scale is relative 

- 

. . 

fdr . . 

Bomble 

wellcasing 

Qmlt .'. 

Bendte seal 
Rotentianetrfcsurfaceas 

Measti in Ml1 

FuterPadc 

Ilaram Pill 
MINIfOR UELLS, 

FIGURE 10 
- _ _ _. -- - 
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I 

MAP COD.lNG FORM 
I 

Gcp Installation LU Site .Type-LLlu ‘ORE Site Id I 
83- ’ r( 

. 

Description information : v ; fi fi 4 * fi a n fi 1 * 1 , 1 fi J 

Pointer I~formot~on: U E L,L 
Pointer Site T pe: Pohter Site Id: q-t,-y, 1 , , , , 

Aquifer id: P,X’\,E~ , ) 
Area Informat/on: 

Coord Sys: 1 ’ ’ I Ace Source Code; I Exp: 1 No.Points: I-U 

Coordinate x Y X Y 

1 
2 
3 
4 
5 
6 
7 
8 
9 

C”“‘l 

I’ “1 14 

r 

1’ ’ ” ’ J 
II’II 11 
1” ” ’ I 

@I’ ” ’ t 

t” ” ’ 4 

1” “1 J 

10 
11 
12 
13 
14 
lb 
16 
17 
1.6 

(““‘I I”“‘) 
.I. 1”” ‘I 
- .- 

ksk= kizkkke 

I I++lf+i * 
- - 
J-4 - 

LSMP Information: 
Coordinate ‘UTM System: 1 I I 4 S 

Accuracy Source Code: I,.J Exponent: 42 
Coordinate - 

) ,5,5,3,z,/, ) ,&$‘~,~, c 

Elevation Information: 
Elevatidn Source: 
Elevation Accuracy: 
Elevation: 

3 ,5/,3,2,/) 
IlAP FILE COOING SHEET (BORE) 

FIGURE 11 

. . ,j . j . . 



MAP CODING FORM : 

. GP ln~tallati& ,JAJ Site Type 8 ‘Lf’,L,L ‘* Site Id 
. 

Pointer Informaticin: 
Pohter Site T 
Aquifer id:. 7, ~L~~o~ 6 

pe: &‘I’& Pointer site id: ~‘k ‘I’# 1 I 1 I J 

Area Informatton: 
I I I t 4 

Coord Sys: J-AC? Source CO& u Exp: 1 No.Potnts: c I J 

. 

Coordinots x 
1 

y . x’ Y 

2 
L-J l”.~‘q~ 10 l'.fi',rJ J'blr@( 

3 
1’ ‘9’ J J c fi” “9 1 11 I 

4 
I I 12 )J JI rrd &x 

5 
!IkkEEc 

t3 )~~#fi~j. (jr##flJ 

6 
14 - J-J 

7 
- - lb 
l"'rr J . 

8 - 
1" 'I '0 16 r ==E 

9 
- I 17 - 1 
r 1 18 J-J - 

CSMP lnforrnation: 
Coordinate System: &rt? Accutwcy Source Code: & Exponent: & 
Coordinate - 

, 15;i(3,2,1J f ,9,+$,&?,6, 

Elevotlon fnformatlon: 
Elevation Source: 
Elevation Accuracy: 
Elcvotion: 

HAP FILE CODING SHEET (YELL) 

FIGURE 12 
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TABLE 1 

YE11 CONSTRUCTION MATERIALS - 

Material 
(Exampi e Entries) 

Brand/Description 
(Example Entries) 

.n 
Source/Suppl fer 

(Example Entries) - 

PVC Casing 4.0" IO; Schedule 40, flush 
threaded; 2” ID, Schedule 40, 
fl ush threaded. 

PVC Screen .05" slat, 4.0' ID, Schedule 40, 
flush threaded, .02" slot, 2' ID, 
Schedule 40, flush threaded 

ABC Hfg; Aville, 
Hlnnesota 

ABC Mfg; Avflle, 
Hinnesota . 

A. 0. Bentonite, 
Bvflle, Uyomfng 

Bentonite 
(drflling 
fluid and 
grout) 

Tru-gel 

Uhfte Hud, Cville, 
Hontana 

Crawl ar Gran-Bent 
Bentonite (seal) 

Bentonite 
Pellets (seal) 

Sand (ffltet 
pack). 

(No brand name avatlable) PELBEBT, Dvflle, Utah 

8-12 sflica sand 

n 

. 

Portland Type 11 

St. Peter Sandstone 

Cement (grout) A. Lwnber Co., 
Eville, Utah 

1 

Production Yell il. 
Tap at well house 
General AAP 

Of1 Products Co., 
Fville, Texas 

1 

I 
I .- 

I 

Drfllfng Yater 

Slick turn Drilling Rod 
Lubrfcant 

Of1 140 Oft Products Co., 
Fvflle, Texas 

J Air CocRpressor 
Of1 

i 

52 
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TABLE 2 

PROCEDURAi AND INTERIAL APPROVAL SUl'tMRY . 
>**, ir:.* . .c_ "M"' :.?*~,,.,i ,. j _, >: ~~ I ,... .-.:: , .,^ ,., 

. . ,i a." Turn Around Time 
for Geotechnical 

Items Requiring Reference Time for Evaluation and 
I1 "."Approval Section Approval Recommendation 

i x e,. ,.a .L,.,*‘ I .,~"., 'i&e ?>,, ,,, 1. . . .L( 

Drilling Method 1II.A.l.c. 

Air Usage III .A.2. 

_ Bentonite 1II.A.lO.a. 

Water 1II.A.IO.b. 

Abandonment ,,_ III.A.I.1 ,- 
I 

Borehole Fluids, III.A.16. 
Cuttings, and 
Well Water Disposal 

-' Time of Well III.C.1. 
i Installation . 

,' Well Screen and III.C.2.a. 
Casing Materials 

Granular Filter III.C.5.a. 
Pack . 

Protective 1II.C.B.a 
t% Casing, 

Exceptions 

Geophysical 
Procedures 

Vadose Zone 
Monitoring 

iI1.H. 

Prior to"contract/task 
award 

Prior to contract/task 
award 

Prior to drilling equip- 
-...ment arrival onsite 

Prior to drilling equip- 
,' tnent arrival onsite 

Prior to casing removal 
_( or backfilling 

Prior to technical plan 
acceptance 

Prior to drilling 

Prior to contract/task 
award 

Prior to drilling 

Prior to drilling 

Prior to use 

Prior to use 
_- 

;x .,i ‘*. 63 
, . 

During Proposal/ 
Bid Evaluation 

During Proposal/ 
Bid Evaluation 

6 Working Days 

3 Calendar Weeks 

4 Consecutive 
Hours 

During Plan 
Evaluation 

3 Working Days 

During Proposal/ 
Bid Evaluation 

8 Working Hours 

6 Working Days 
.' 

Time not specifier 

Time not specjfirtr 



Document/f&m 

Geotechnfcal Requirements 
lwodfffed per contract) 

licenses of Surveyor and 
Driller 

l Submissions to State 
and/or local authorities 

Abandonment memorandum 
(written) 

Abandoned boring and/or 
well record 

Soil physical testing 
results 

Rock core photography 

. ,Borfng logs 

Boring log abbreviations, 
general legend 

Two keys to padlocks 

Well diagram 

. TABLE 3 

CQNTRACTOR DOCUHENT/ITEM SUBMISSION SUMMARY 

II .A. Ufth Technical Plan (or equivalent document) 

fII.A.5. With Techqical Plan (or equivelent document) 

III.A.5. As required 

III.A.11. Within 5 working days .of telephonic request 

III.A.ll. Within 3 working days of abandonment 

1II.A.IP.d. Within i0 working days of final test 

III .A.13. Ufthfn 2 weeks of last coring 

III.B.2. Within 3 w&king days after boring completion 
or instrumentation completely installed 

111.8.5.~. With first or last log, as appropriate 

III.C.B.c.1Bj Upon completion of last well placement 

III.C.12.c. Within 3 working days of well/protectiye 
measure completion 

> 64 

Submission 
To ._ 

USATIWA-COR 

USATHAMA-COR 

State and/or local 
offices c‘oordfnated 

I through USATHAHA 

Contracting Officer 
through USATHAMA 

USATHAHA-COR 

USATHAMA-COR 

USATHAMA-COR 

USATHAMA-COR 

USATHAMA-COR 

Installation Repre- 
sentative and USATHAMA 

USATHAMA-COR 

z 



Document/ften 

tie11 development record 

Ueli development water 
sample 

Geotechnfcal Report(s) 

tkgT;e 

111.0.2. 

tfLD.10. 

1If.K. : 

l *, 

TABLE 3 (Cont'd) 

Subafssfon . 
Tfme 

Wfthfn 3 uorkfng days after development 

Ufthfn 3 uorkfng days after developfng that 
MelI 

As requfred per contract or task. 
. 

Submfssfon 

Ta 

USATWA-COR 

USATWIA-desfgnated 
fndfvfdual 

Contractfng Offfcer 
through USATUNfA 

. 

, 
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